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PROPOSED  RUie  MAKING 


FEDERAL  AVIATION  AGENCY 

[  14  CFR  Parts  4b,  25  [Now],  and 
SR  422B  1 

[Regulatory  Docket  No.  5066;  Notice  64-28] 

AIRWORTHINESS  STANDARDS: 
TRANSPORT  CATEGORY  AIR¬ 
PLANES 

Notice  of  Proposed  Rule  Making 

The  Federal  Aviation  Agency  is  con¬ 
sidering  recodifying  present  Part  4b  of 
the  Civil  Air  Regulations  into  Part  25 
[New]. 

Interested  persons  are  invited  to  par¬ 
ticipate  in  the  proposed  recodification  by 
submitting  such  written  data,  views,  or 
arg^uments  as  they  may  desire.  Com¬ 
munications  should  identify  the  regula¬ 
tory  docket  or  notice  number  and  be  sub¬ 
mitted  in  duplicate  to  the  Federal  Avia¬ 
tion  Agency,  OfBce  of  the  General  Coim*? 
sel:  Attention  Rules  Docket,  800  Inde¬ 
pendence  Avenue  SW.,  Washington,  D.C., 
20553.  All  commu^cations  received 
within  60  days  after  publication  of  this 
notice  in  the  Federal  Register  will  be 
considered  by  the  Administrator  before 
taking  action  on  Uie  proposed  recodifica¬ 
tion.  The  proposal  contained  in  this 
notice  may  be  changed  in  the  light  of 
comments  received.  All  comments  sub¬ 
mitted  will  be  available,  both  before  and 
after  the  closing  date  for  comments,  in 
the  Rules  Docket  for  examination  by 
Interested  persons. 

The  object  of  Part  25  [New]  is  to  re¬ 
state  existing  regulations,  not  to  make 
new  ones.  The  pertinent  provisions  have 
been  freely  reworded  and  re-arranged, 
subject  to  every  precaution  against  dis¬ 
turbing  existing  rights,  privileges,  duties, 
or  functions.  In  addition,  in  cases  where 
well  established  administrative  practice 
or  construction  has  established  authori¬ 
tative  Interpretations,  the  revised  lan¬ 
guage  reflects  the  interpretations. 

Each  proposed  recodified  section  is  fol¬ 
lowed  by  a  note  citing  the  present  section 
of  the  regulations  upon  which  it  is  based. 
A  cross-reference  table  has  been  placed 
at  the  end  of  Part  25  [New]  to  permit 
easy  access  from  the  old  regulations  to 
the  new.  Internal  cross  references  to 
parts  or  sections  that  are  not  yet  re¬ 
codified  contain  a  blank  space  for  later 
insertion  of  the  correct  recodified  num¬ 
ber  with  the  present  number  contained 
in  brackets.  When  a  part  or  section 
that  is  referred  to  in  a  cross  reference  is 
later  recodified,  the  correct  number  will 
be  inserted  and  the  bracketed  number 
will  be  dropped. 

No  substantive  changes  involving  an 
increased  burden  on  the  public  have  been 
made  in  the  regulations,  the  purpose  of 
the  recodification  project  being  simply 
to  streamline  and  clarify  present  regula¬ 
tory  language  and  to  delete  obsolete  or 
redundant  provisions.  It  should  be 
noted  that  the  definitions,  abbreviations, 
and  rules  of  construction  contained  in 
Part  1  (New I  published  in  the  Federal 
Register  on  May  15,  1962  (27  F.R.  4587), 
would  apply  to  the  proposed  rules.  In 
addition,  those  definitions  in  present 
Part  4b  (and  not  now  in  Part  1  [New] 
or  executed  in  proposed  Part  25  [New] 


that  are  necessary,  will  be  recodified 
with  the  definitions  of  the  other  air¬ 
worthiness  parts  and  added  to'  Part  \  1 
[New]  prior  to  the  adoption  of  Part  25 
[New]. 

Proposed  Part  21  [New]  will  contain 
the  procedural  reqifirements  for  tsrpe 
certification.  These  requirements, 
though  basically  identical,  are  now  re-  ' 
peated  in  10  separate  airworthiness 
parts.  Proposed  Part  25  [New]  contains 
the  airworthiness  requirements  for  air¬ 
planes  to  be  certificated  in  transport; 
category. 

Proposed  Part  25  [New]  incorporates 
the  provisions  of' SR  422B  that  affect 
CAR  4b.  This  eliminates  the  apparent 
conflict  presently  existing  when  a  sec¬ 
tion  of  the  part  concerns  both  turbine 
engine  and  reciprocating  engine  powered 
airplanes  but  one  of  its  conditions  refers 
to  a  section  concerning  reciprocating 
engine  powered  airplanes  only.  An  ex¬ 
ample  of  this  may  be  seen  in  present 
S  4b.l31  dealing  with  longitudinal  con¬ 
trol  for  reciprocating  engine  and  turbine 
engine  powered  airplanes.  This  section 
specifies  the  trim  speed  prescribed  in 
'§  4b.ll2(c)  though  this  trim  speed  is  not 
applicable  to  turbine  engine  powered  air- 
'  planes.  The  proposed  §  25.103  specifies 
the  proper  trim  speed  for  reciprocating 
engine  and  turbine  engine  powered  air¬ 
planes.  Similarly,  other  sections  in  Part 
4b  that  apply  to  both  reciprocating  en¬ 
gine  and  turbine  engine  powered  air¬ 
planes  but  contain  requirements  that 
could  affect  reciprocating  engine  pow¬ 
ered  airplanes  only  (such  as  require¬ 
ments  that  manifold  pressure  limita¬ 
tions  be  established)  have  been  revised 
appropriately.  Some  sections  that  apply 
to  botii  reciprocating  engine  and  turbine 
engine  powered  airplanes  but  by  their 
terminology  are  limited  to  reciprocating 
engine  powered  airplanes  (such  as  where 
“power”  is  called  for)  have  been  changed 
by  including  terms  appropriate  for  tur¬ 
bine  engine  powered  aiiplanes.  Example 
of  these  changes  may  be  found  in  pro¬ 
posed  §  25.1163.  This  revised  section 
limits  the  manifold  pressure  requirement 
to  reciprocating  engine  powered  air¬ 
planes  and  expands  the  time  limit  re¬ 
quirement  for  the  use  of  “power”  to  in¬ 
clude  “thrust”. 

Present  §  4b.329(b)  (3)  states  that  “the 
approved  rating  of  ball  and  roller  bear¬ 
ings  shall  not  be  exceeded”  and  §  4b.329-6 
states  that  the  “approved  ratings”  are* 
those  established  in  MIL  HDBK-5.  This 
requirement  has  been  changed  to  allow 
the  use  of  approved  ratings  other  than 
those  in  MIL  HDBK-5.  The  change  is 
consistent  with  the  FAA  policy  of  allow¬ 
ing  the  use  of  approved  recent  develop¬ 
ments  in  design  and  manufacturing. 

Present  §§  4b.l80  through  4b.l82, 
Water  handing  characteristics,  §§  4b.- 
250  through  4b.258,  Water  loads,  §§  4b.- 
340  through  4b.342,  Hulls  and  fioats,  and 
§  4b.636,  Riding  light,  are  requirements 
concerning  airplanes  that  land  on  and 
take  off  from  water  only  and  those  that 
have  a  capability  to  land  on  a  runway  as 
well  as  on  water.  This  proposed  part 
uses  the  terms  “seaplane”  and  “am¬ 
phibian”,  respectively,  to  describe  these 
airplanes.  The  seaplanes  and  amphib¬ 
ians  may  use  hulls  or  fioats  as  a  means  of 


flotation  for  water  landings.  This 
terminology  is  proposed  in  order  to  do 
away  with  the  present  confusing  use  of 
the  word  “seaplane”  to  mean  “seaplane 
and  amphibian”  and  “float  seaplane” 
only,  and  the  use  of  the  term  “flying 
boat”  for  hull  seaplanes. 

Present  Part  4b  and  SR  422B,  as  well 
as  this  proposed  Part  25,  contain  refer¬ 
ences  to  “miles”,  “miles  per  hour”,  and 
“knots”.  Preliminary  study  indicates 
that  this  part,  when  finally  adopted, 
should  be  uniform,  using  the  nauticai 
equivalents  (nautical  mile  and  knots)  of 
“miles”  and  “miles  per  hour”.  The  value 
will  be  adjusted  so  that  no  increase  in 
burden  will  result.  Comment  is  specif¬ 
ically  invited  on  this  matter.  ^ 

This  proposed  part  incorporates  the 
amendment  to  Part  4b.334(e)  published 
in  the  Federal  Register  April  22,  1964 
(29F.R.  5379). 

When  finally  adopted.  Part  25  [New] 
will  include  the  substance  of  any  ap¬ 
plicable  rules  or  amendments  adopted 
and  made  effective  during  the  period  be¬ 
tween  the  date  of  notice  and  the  effective 
date  of  the  final  rule,  and  may  also  in¬ 
clude  applict^ble  rules  on  which  individ¬ 
ual  notices  of  proposed  rule  making  have 
been  issued  and  the  comment  period  has 
expired:  but  which  have  not  been  there¬ 
tofore  adopted. 

In  consideration  of  the  foregoing  it  is 
proposed  to  amend  Chapter  I  of  Title  14 
of ‘the  Code  of  Federal  Regulations  by 
deleting  Part  4b  and  adding  a  Part  25 
[New]  reading  as  hereinafter  set  forth. 

This  proposal  is  made  under  the  au¬ 
thority  of  secs.  313(a),  601,  and  603  of 
the  Federal  Aviation  Act  of  1958  (72  Stat. 
752,  775,  776;  49  U.S.C.  1354(a),  1421, 
and  1423). 

Issued  in  Washington,  D.C.,  on  May  14, 
1964. 

N.  E.  Halaby, 
Administrator. 

PART  25— AIRWORTHINESS  STAND¬ 
ARDS:  TRANSPORT  CATEGORY 
AIRPLANES 

Subpart  A — (^neral 

Sec. 


25.1 

Applicability. 

Subpart  B— Flight  Requirements 

General 

25.11 

Proof  of  compliance. 

25.13 

Weight  limitations. 

25.15 

Center  of  gravity  limitations. 

25.17 

Load  distribution  limitations. 

25.19 

Empty  weight. 

25.21 

Use  of  ballast. 

Pehfobmancs  fob  Recipbocating  Engine 
PovnsBED  Aibplanes 

25.33 

General. 

25.35 

Wing  flap  positions. 

25.37 

Stalling  speeds. 

25.39 

Takeoff;  general. 

25.41 

Takeoff  8i>eeds. 

25.43 

Accelerate-stop  distance. 

25.45 

Takeoff  path. 

25.47 

Temperature  accountability. 

25.49 

Climb — all  engines  operating. 

25.51 

One-engine-inoperative  climb. 

(for 

25.53 

Two-engine  inoperative  climb 

airplanes  with  four  or  more 
gines) . 

en- 

25.55 

Landing  distance. 
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25.63  General. 

25£5  Airplaxie  configuration,  speed,  pow¬ 
er  or  thrust;  generaL 
25.67  Stalling  speeds. 

25.69  Mlntmiun  control  speeds. 

'  25.71  Takeoff;  general. 

25.73  Takeoff  speeds. 

25.75  Aooelerate-stop  distance. 

25.77  Takeoff  path. 

25.79  Takeoff  distance  and  takec^  run. 

25.81  Takeoff  flight  path. 

25.83  Climb;  general. 

25.85  All>englne-operating  landing  climb. 
25.87  One-englne-inoperatlve  eUmb. 

25.89  En  route  flight  paths. 

25.91  Landing  distance. 

CoirrBOLXABn.rrT 

25.101  Controllability;  general. 

25.103  Longitudinal  control. 

25.105  Directional  and  lateral  contrdL 
25.107  Minimum  control  speed  for  recipro¬ 
cating  engine  'powrared  airplanes. 

Tsm 

25.111  Trtm. 

Stabilett 

25.121  General. 

25.123  Static  longitudinal  stability. 

25.125  Stability  during  landing. 

25.127  Stability  during  af^^nroach. 

25.129  Stability  daring  climb. 

*  25.131  Stability  during  cruising. 

25.138  Dynamic  kmgltudlnal,  directional, 
and  lateral  stability. 

25.135  Static  directional  and  lateral  stabil¬ 
ity. 

Stalling  Chabactsbistics 

25.141 '  Stalls;  sjrmmetrical  power. 

25.143  Stalls;  asymmeMcal  power. 

25.145  Stall  warning. 

Obound  Handung  Chabactsbistics 

25.151  Longitudinal  stability  and  controL 
25.153  Directional  stability  and  control. 
25.155  Shock  absorption. 

25.157  Demonstrated  crosswind  compo¬ 
nent. 

Wateb  Handling  Chabactebistics 

25.161  Water  conditions. 

25.163  Wind  conditions. 

25.165  Control  and  stability  on  the  water. 

Mxscbllanbous  Flight  EbsouiBBMKNTS 

25.171  Vibration  aiMi  buffeting. 

25.173  High-speed  characteristics. 

Subpart  C — Strsnglh  Requirements 

Genebal 

25.191  Loads. 

25.193  Factor  of  safety.  » 

25.195  Strength  and  deformation. 

25.197,  Proof  of  structure. 

Flight  Ioaos 

25.201  Fli^t  loads;  general. 

25.203  Design  airspeeds. 

25.205  Design  fuel  and  oil  loads. 

25.207  Flight  envelope. 

25.209  Maneuvering  load  factors. 

25.211  Gust  load  factors. 

25.213  meet  of  high  lift  devices. 

25 .2 1 5  Symmeoical  flight  condition. 

25.217  Rolling  conditions. 

25.219  Yawing  conditions. 

SUPPLEHBNTABT  FLIGHT  CONDITIOKS 

25.221  Engine  torque  effects. 

25.223  Side  load  on  engine  moimt. 

25.225  Pressurised  cabin  loads. 

25.227  Unsymmetrical  locMls  due  to  engine 
falliue. 

25.229  Gyroscopic  loads. 

25.231  Speed  contrefl  derioes. 


'.ui  FEDERM.'ftEOISTEIt 

COMTBOL  SUBXACB  AND  STSTXIC  LOAOB 

See. 

25J241  Oootrol  urtaoe  loads;  generaL 
25fl«i  Wing  fl^pB. 

2Sfl46  Tabm. 

25.247  Special  deviceB. 

25.249  Primary  flight  control  systems. 

25.251  Dual  primary  flight  control  systems. 

25.255  Ground  gust  conditions. 

25.255  Pilot  control  force  Umits  (primary 

CLHitrols) . 

25.257  Secondary  control  systems. 

Gboond  Load 

25.261  Ground  loads. 

25.263  Level  landing  conditions. 

25.265  Tall-down  landing  conditions. 

25.267  Ctee- wheel  landing  condition. 

25.269  Lateral  drift  landing  condition. 
25.271  Rebound  landing  condition. 

Gbound  Loads;  Gbound  Handling  Conditions 

25.281  Ground  handling  conditions. 

25.283  Takeoff  fun. 

25.285  Braked  rc^. 

25.287  Turning. 

25.289  Pivoting. 

25J291  Nose- wheel  yawing. 

25.293  Tail-wheel  jrawing. 

25.295  Reversed  braJeing. 

25.297  Towing  loads. 

25.301  Ground  loads;  unsymmetrical  loads 
on  multiple-wheel  units. 

Wateb  Loads 
25311  General. 

25.313  Design  weights  and  center  of  gravity 

positions. 

25315  Application  of  loads. 

25317  Hull  and  main  float  load  factors. 
25.319  Hull  and  main  float  landing  condi¬ 
tions. 

25.321  Hull  and  main  float  take<^  condi¬ 
tion. 

25.323  Hull  and  main  float  bottom  pres¬ 
sures. 

25.325  Auxiliary  float  loads. 

25327  Seawing  loads. 

Emebgbnct  Landing  Conditions 

25.331  Structiual  design  for  emergency 
landing  conditions. 

25.333  Structural  ditching  provisions. 
Fatigue  Evaluation 

25.341  Fatigue  evaluation  of  flight  struc¬ 
ture. 

25343  Fatigue  evaluation  of  landing  gear. 
Subport  O— Design  and  Constiuction 
Genebal  RsQuiBEifENTB 

25.391  General. 

25.393  Materials. 

25.395  Fabrication  methods. 

25397  Standard  fastenings. 

25.399  Protection. 

25.401  Inspection  provisions. 

25.403  Material  strength  properties  and 
design  values. 

25.405  Special  factors. 

25.407  Casting  factors. 

25.409  Bearing  factors. 

25.411  Fitting  factors. 

25.413  Flutter,  deformation,  and  vibratlmi. 

CONTBOL  SUBFACES  (FIXED  AND  MOVABLE) 

25.421  Proof  of  strength. 

25.423  Installatioti. 

25.425  Hinges. 

CONTBOL  STSTEMS 

25.431  General. 

25.433  Two-control  airplanes. 

25.435  Trim  controls  and  sjrstems. 

25.437  Wing  flap  controls. 

25.439  Wing  flap  Interconnection. 

25.441  Control  B3rstem  stops. 

25.443  Control  system  locks. 

25.445  Proof  of  strength  (static  tests) . 
25.447  Operation  tests. 
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Sec. 

25.451  General. 

25.453  Cable  systems. 

25.455  Joints. 

Landing  Geab 

25.461  General. 

25.463  Shock  absorption  tests. 

25.465  Limit  drqp  tests. 

25.467  Reserve  energy  absorption  drq;> 
tests. 

25.469  Limit  load  factor  determination. 
25.471  Retracting  mechanism. 

25.473  Wheels. 

25.475  Tires. 

25.477  Brakes. 

25.479  Skis. 

Floats  and  Hulls 

25.491  Floats. 

25.493  Hulls. 

Pebsonnel  and  Cabgo  Accommodations 

25.501  Pilot  compartment. 

25.503  Pilot  compartment  visibility. 

25.505  Windshields  and  windows. 

25.507  .  Coclq>it  controls. 

25.509  Sense  of  motion  for  cockpit  con¬ 
trols. 

25.511  Cockpit  control  knob  sh^pe. 

25.517  Doors. 

25.519  Seats,  berths,  safety  belts,  and 
harnesses. 

25.521  Cargo  and  baggage  compartments. 
Emebgenct  PsonaioNS 

25.531  Ditching  certification. 

25.533  Emergency  evacuation. 

25.535  Flight  crew  emergency  exits. 

25.537  Passenger  emergency  ezits^  type  and 
location. 

25.539  Passenger  emergency  exits;  number 
required. 

25:541  Ditching  raaergency  exits. 

25.543  Emergency  exit  arrangement. 

25.545  Emergency  exit  marking. 

25.547  Emergency  exit  access. 

25.549  Width  of  main  aisle. 

Ventilation,  Heating,  and  Pbessubizatton 

25.561  Ventilation. 

25.563  Heating  systems. 

25.567  Pressurized  cabins. 

25.569  Pressure  control. 

25.571  Tests. 

Fibs  Pbotbction 

25.581  Fire  protection;  general. 

25.583  Compartment  Interiors. 

25.585  Cargo  and  baggage  compartments. 
25.587  Cargo  compartment  classification. 
25.589  Proof  of  compliance. 

25 .59 1  FlammabI  e  fiuid  fire  protection. 

25.593  Combustion  heater  fire  protectioa. 

Miscellaneous 

25fl01  Reinforcement  near  propellers. 
25fl03  Levying  marks. 

Subpart  E  fewsrplawt 

Installation 

25.641  Powerplant  installation;  general. 
25.643  Engines. 

■  25.645  Propellers. 

25.647  Propeller  vibration. 

25A49  Propeller  pitch  and  speed  limita¬ 
tions. 

25.651  Propeller  clearance. 

25.653  Propeller  deicing  provisions. 

25.655  Reversing  systems. 

25.657  Turbopropeller-drag  limiting  sys¬ 
tems. 

25.659  Turbine  engine  powerplant  operat¬ 
ing  characteristics. 

Fuel  System  Ofebation  and  Abbangement 
25.671  General. 

25.678  Fuel  system  Independence. 

25.675  Fuel  flow. 
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25iS77  Unusable  fuel  supply. 

26.679  Fuel  s3rBtem  hot  weather  operation. 
26.681  Fuel  flow  between  Interconnected 
tanks. 

FUSL  STSTSM  CkJNSTBlTCnON  AND 
iNSTAUUiTZON 

26.661  General. 

26.663  Fuel  tank  tests. 

26.696  Fuel  tank  Installations. 

26.697  Fuel  tank  expansion  space. 

26.699  Fuel  tank  sump. 

26.701  Fuel  tank  flller  connection. 

26.703  P\iel  tank  vents. 

26.706  Carburetor  vapor  vents. 

26.707  Fuel  tank  outlet.  ' 

26.706  Under-wing  fueling  provisions. 

Fuxl  System  Components 

26.721  Fuel  pumps. 

26.723  Fuel  system  lines  and  fittings. 

26.726  Fuel  lines  and  fittings  in  designated 

fire  sones. 

26.727  Fuel  valves. 

26.729  Fuel  strainer  or  filter. 

26.731  Fuel  system  drains. 

26.733  Fuel  Jettisoning  system. 

On.  System 

26.741  General. 

26.743  Oil  tank  expansion  space. 

26.746  Oil  tank  flller  connection. 

26.747  Oil  tank  vent. 

26.749  Oil  tank  outlet. 

26.761  Flexible  oil  tank  liners. 

26.763  Oil  tank  tests. 

26.766  Oil  tank  installation. 

2i>.767  Oil  lines  and  fittings. 

25.769  Oil  valves. 

26.761  Oil  radiators. 

26.763  ’  Oil  filters. 

25.765  Oil  S3^tem  drains. 

25.767  Propeller  feathering  system. 

Cooling  System 

26.781  General. 

26.783  Cooling  tests. 

26.786  Temperature  corrections  and 

assumptions. 

25.787  Cooling  test  procedures. 

25.789  Cooling  test  procedure  for  hull  sea¬ 

planes. 

Induction  System 
25.801  General. 

26.803  Induction  system  deicing  and  anti¬ 
icing  provisions. 

26.805  Carburetor  air  preheater  desig^n. 
26.807  Induction  system  ducts. 

26.809  Induction  system  screens. 

26.811  Inter-coolers  and  after-coolers. 

Exhaust  System 

25.821  General. 

25.823  Exhaust  piping. 

25.826  Exhaust  heat  exchangers. 

25.827  Exhaust  heating  of  ventilating  air. 
26.829  Exhaust  driven  tvirbo-superchargers. 

POWERPLANT  CONTROLS  AND  ACCESSORIES 

25.841  Powerplant  controls;  general. 

25.843  Throttle  system  controls. 

25.845  Antldetonant  injection  (ADJ.)  sjrs- 
tem  controls. 

25.847  Ignition  switches. 

25.849  Mixture  controls. 

26.851  Propeller  speed  and  pitch  controls. 
25.853  Propeller  feathering  controls. 

25.855  Reverse  thrust  controls. 

25.857  Fuel  Jettisoning  system  controls. 
25.859  Carburetor  air  preheat  controls. 
25.861  Supercharger  controls. 

25.863  Powerplant  accessories. 

25.865  Engine  ignition  systems. 

Powerplant  Fire  Protection 

25.871  Designated  fire  zones. 

25.873  Flammable  fluids. 

25.876  Shutoff  means. 
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26.877  Lines  and  fittings. 

25.879  Fire  extinguisher  systems. 

26.881  Fire  extinguishing  agents. 

26.883  Extinguishing  agent  containers. 

26.885  Fire  extinguishing  system  materials. 

25.887  Fire  detectcn:  systems. 

25.889  Firewalls. 

25.891  Cowling  and  nacelle  skin. 

25.893  Drainage  and  ventilation  of  fire 
zones. 

26.896  Protection  from  fire  of  other  air¬ 
plane  components. 

Swbport  F— Equipment 

26.941  Equipment:  general. 

26.943  Flight  and  navigational  instru¬ 
ments. 

25.946  Powerplant  Instruments. 

25.947  ,  Miscellaneous  equipment. 

25.949  Equipment  systems  and  installa¬ 
tions. 

Instruments;  Installation 

25.961  Arrangement  and  visibility  require¬ 
ments  of  instrument  installa¬ 
tions;  general. 

25.963  Airspeed  indicating  systems. 

26.965  Static  air  vent  and  pressure  altim¬ 
eter  systems. 

25.967  Magnetic  direction  Indicator. 

25.969  Automatic  pilot  system. 

25.971  Instruments  utilizing  a  power  sup¬ 
ply. 

25.973  Duplicate  instrument  systems. 

25.975  Powerplant  instrument  lines. 

25.977  Fuel  quantity  indicator. 

25.979  Fuel  flowmeter  system. 

25.981  Oil  quantity  indicator. 

25.983  Turbopropeller  blade  position  in¬ 
dicating  means. 

25.986  Fuel  pressure  indication. 

Electrical  Systems  and  Equipment 

25.1001  The  electrical  system  capacity. 

25.1003  Generating  system. 

25.1005  Distribution  system. 

26.1007  Electrical  protection. 

26.1009  Electrical  system  and  equipment  de¬ 
sign  and  installation. 

25.1011  Electrical  system  fire  and  smoke 
protection. 

25.1013  Electrical  system  tests. 

25.1016  Lightning  strike  protection. 

Lights 

25.1021  Instrument  lights. 

25.1023  Landing  lights. 

25.1025  Position  light  system  installation. 

25.1027  Position  light  system  dihedral 
angles. 

25.1029  Position  light  distribution  and  in¬ 
tensities. 

25.1031  Minimum  Intensities  in  the  hori¬ 
zontal  plane  of  forward  and  rear 
position  lights. 

25.1033  Minimum  intensities  in  any  vertical 
plane  of  forward  and  rear  posi¬ 
tion  lights. 

25.1035  Maxlmtim  intensities  in  overlapping 
beams  of  forward  and  rear  posi¬ 
tion  lights. 

25.1037  Position  light  color  specification. 

25.1039  Riding  light. 

25.1041  Anticollision  light  system. 

SAPETY  EQXnPMENT 

25.1051  Ice  protection. 

25.1055  Flare  installation. 

25.1057  Safety  belts. 

25.1069  Safety  belt  signal. 

25.1061  Ditching  equipment. 

25.1063  Stowage  of  safety  equipment. 

Miscellaneous  Equipment 

25.1071  Radio  and  electronic  equipment. 

25.1073  Oxygen  equipment  and  supply. 

26.1075  Minimum  mass  fiow  of  supple¬ 
mental  oxygen. 

25.1077  Equipment  standards  for  the  oxy¬ 
gen  distributing  system. 
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26.1079  Equipment  ^  standards  tor  oxygen 
dispensing  units. 

26.1081  Means  tor  determining  use  of 
oxygen. 

26.1063  Fire  protection  tor  oxygen  equip, 
ment. 

25.1085  Protection  of  oxygen  equipment 
from  rupture. 

25.1087  Protective  breathing  equipment. 
25.1089  Hydraulic  systems;  strength. 

26.1091  Hydraulic  systems;  design. 

25.1093  Hydraulic  system  fire  protection. 
25.1095  Vacuum  s3rstems. 

25.1097  Draining  of  fiulds  subject  to  freez- 
-  Ing. 

Subpart  G— Operating  Limitations  and 
Information 

25.1141  General. 

Operating  Limitations 

26.1151  Airspeed  limitations;  general. 

26.1153  Maximum  operating  limit  speed. 
26.1155  Maneuvering  speed. 

25.1167  Flap  extended  speed. 

25.1159  Landing  gear  operating  speed. 
25.1161  Landing  gear  extended  speed. 

25.1163  Minimum  control  speed. 

26.1167  Airplane  weight,  center  of  gravity, 

and  weight  distribution  limita¬ 
tions. 

25.1169  Minimum  fiight  crew. 

25.1171  Kinds  of  operation. 

25.1173  Maximum  operating  altitude. 

25.1175  Maneuvering  fiight  load  factors. 
25.1177  Additional  operating  limitations  for 
turbine  engine  powered  airplanes. 

Markings  and  Placards 

25.1191  Markings  and  placards;  general. 
25.1193  Instrument  markings;  general. 
25.1195  Airspeed  limitation  information. 
25.1197  Magnetic  direction  indicator. 
25.1199  Powerplant  Instruments;  general. 
25.1201  Oil  quantity  indicators. 

25.1203  Fuel  quantity  indicator. 

25.1205  Control  markings. 

25.1207  Baggage  compartment  and  ballast 
location  placards. 

25.1209  Fuel  and  oil  filler  opening  markings. 
25.1211  Emergency  exit  placards. 

25.1213  Safety  equipment. 

25.1215  Airspeed  placard. 

Airplane  Flight  Manual 

25.1221  General. 

25.1223  Operating  limitations. 

25.1225  Operating  procedures. 

25.1227  Performance  information  for  re¬ 
ciprocating  engine  powered  air¬ 
planes. 

25.1229  Performance  information  for  tur¬ 
bine  engine  powered  airplanes. 

Appendix  VA. 

Appendix  B. 

Appendix  C. 

Subpart  A — General 

§  25.1  Applicability. 

This  part  prescribes  airworthiness  re¬ 
quirements  for  issuing  type  certificates, 
and  changes  to  those  certificates,  for 
transport  category  airplanes.  Each  per¬ 
son  who  applies  under  Part  21  [New]  for 
a  type  certificate  or  a  change  to  a  type 
certificate  must  show  that  the  airplane 
concerned  meets  the  applicable  require¬ 
ments  of  this  part. 

[Revision  note:  Based  on  §  4b.O] 

Subpart  B— Flight  Requirements 
Genssal 

§  25.11  Proof  of  c<Hnpliance. 

(a)  Each  applicant  must  show,  by 
flight  or  othc.  tests  (or  by  calculations 
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H 

(ft.) 

Vapor 
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ditions,  wply  the  elevator  control  at  a 
rate  so  that  the  airplane  speed  reduction 
does  not  exceed  one  mile  per  hoiir  per 
second. 

(2)  During  these  tests — 

(i)  Airplanes  must  be  trimmed  at  1.4 
except  that  airplanes  with  adjust¬ 
able  stabilizers  may  be  trimmed  at  any 
speed  from  1.2  to  1.4  Vg^,  and 

(ii)  The  flight  requirements  of  §  25.141 
must  be  complied  with. 

[Revision  note:  Based  on  §  4b.ll2] 

§  25.39  TakeoflT ;  general. 

(a)  The  takeoff  speed  described  in 
S  25.41,  the  accelerate-stop  distance  de¬ 
scribed  in  §  25.43,  and  the  takeoff  path 
described  in  §  25.45,  must  be  deter¬ 
mined — 

(1)  At  all  selected  weights  and  alti¬ 
tudes; 

(2)  With  a  constant  takeoff  flap  posi¬ 
tion  for  the  particular  weight  and  alti¬ 
tude;  and 

(3)  With  the  operating  engines  within 
their  approved  limitations. 

(b)  The  takeoffs  m,ade  for  the  purpose 
of  determining  the  data  required  by 
paragraph  (a)  of  this  section  may  not 
require  exceptional  piloting  skill  or  alert¬ 
ness.  The  takeoffs  must  be  made  on — 

(1)  A  smooth,  dry,  hard-surfaced  run¬ 
way,  in  the  case  of  landplanes  or  am¬ 
phibians; 

(2)  Smooth  water,  in  the  case  of  sea¬ 
planes  and  amphibians;  and 

(3)  Smooth,  dry  snow,  in  the  case  of 
seaplanes. 

(c)  Temperature  accountability  cor¬ 
rections  must  be  made. 

(Revision  note:  Based  on  §  4b.ll3] 

§  25.41  Takeoff  speeds. 

(a)  The  selected  critical-engine-fail¬ 
ure  speed  in  terms  of  calibrated  air¬ 
speed,  must  be  at  least  the  minimum 
speed  at  which  controllability  is  shown 
(during  the  takeoff  run)  to  be  adequate 
to  safely  continue  the  takeoff,  using 
normal  piloting  skill,  when  the  critical 
engine  is  suddenly  made  inoperative. 
This  paragraph  does  not  apply  if  the  en¬ 
gine  failure  is  assumed  to  occur  at  or 
above. 

(b)  The  minimum  takeoff  safety  speed 

V^,  in  terms  of  calibrated  airspeed,  must 
be  selected  so  as  to  allow  the  rate  of  climb 
required  in  §25.51  (a)  and  (b).  How¬ 
ever,  Vj  ^  — 

(1)  1.2  Vf,  for  two-engine  airplanes; 

(2)  1.15  Va  for  airplanes  with  more 

than  two  engines;  or 

(3)  1.10  times  the  minimum  control 
speed  Vjfc  established  under  §  25.107. 

[Revision  note:  Based  on  §  4b.ll4] 

§  25.43  Accelerate-stop  distance. 

(a)  Accelerate-stop  distance  is  the 
sum  of — 

(1)  The  distance  required  to  acceler¬ 
ate  from  a  standing  start  to  the  speed 
V^’.  and 

(2)  The  distance  required  to  bring  the 
airplane  to  a  full  stop  from  the  point  cor¬ 
responding  to  the  speed  V,,  assuming 
that  the  critical  engine  fails  at  the 
speed  Vj. 


(b)  In  addition  to  or  instead  of  wheel 
brakes,  other  braking  means  may  be  used 
to  determine  the  accelerate-stop  dis¬ 
tance  if  that  means — 

(1)  Is  safe  and  reliable; 

(2)  Is  used  so  that  consistent  results 
can  be  expected  under  normal  operating 
conditions;  and 

(3)  Is  such  that  exceptionsd  skill  is 
not  required  to  control  the  airplane. 

(c)  The  landing  gear  must  remain  ex¬ 
tended  throughout  the  accelerate-stop 
distance. 

[Revision  note:  Based  on  §  4b.ll5] 

§  25.45  Takeoff  path. 

(a)  The  takeoff  path  consists  of  the 
following  elements; 

(1)  The  distance  required  to  acceler¬ 
ate  to  the  speed  V^,  assuming  the  criti¬ 
cal  engine  fails  at  the  speed 

(2)  The  horizontal  distance  traversed, 
and  the  height  reached,  by  the  airplane 
in  the  time  required  to  retract  the  land¬ 
ing  gear  when  operating  at  the  speed  V^, 
with  the  critical  engine  inoperative  and 

(1)  The  propeller  of  the  inoperative 
engine  windmilling  and  its  control  in  a 
position  normally  used  during  takeoff 
until  (if  applicable)  the  rotation  is 
stopped;  and 

(ii)  The  propeller  of  the  inoperative 
engine  feathered  (if  applicable)  for  the 
remainder  of  the  gear  retraction  time. 

(3)  If  applicable,  the  horizontal  dis¬ 
tance  traversed  and  the  height  attained 
by  the  airplane  in  the  time  elapsed  from 
the  end  of  the  element  in  subparagraph 
(a)  (2)  of  this  section  until  the  rotation 
of  the  propeller  of  the  inoperative  en¬ 
gine  is  stopped  when  the — 

(i)  Operation  of  stopping  the  propeller 
is  initiated  not  earlier  than  the  instant 
the  airplane  is  50  feet  above  the  takeoff 
surface; 

(ii)  Airplane  speed  is  equal  to  V^l 

(iii)  Landing  gear  is  retracted;  and 

(iv)  Propeller  of  the  inoperative  en¬ 
gine  is  windmiUing  with  the  propeller 
control  in  a  position  normally  used  dur¬ 
ing  takeoff. 

(4)  If  applicable,  the  hqrizontal  dis¬ 
tance  traversed,  and  the  height  reached, 
by  the  airplane  in  the  time  elapsed  from 
the  end  of  the  element  in  subparagraph 

(3)  of  this  paragraph  (a)  until  the  time 
limit  on  the  use  of  takeoff  power  is 
reached,  while  operating  at  the  speed 
V^.  with— 

(i)  The  propeller  of  the  inoperative 
engine  stopped;  and 

(ii)  The  landing  gear  retracted. 

(5)  The  slope  of  the  flight  path  fol¬ 
lowed  by  the  airplane  in  the  conflgura- 
tion  of  the  element  in  subparagraph  (4) 
of  this  paragraph  (a) ,  with  ,not  more 
than  maximum  continuous  power  on  the 
operating  engine(s). 

(b)  For  airplanes  with  automatically 
feathering  propellers,  if  the  net  work 
produced  by  the  feathering  propeller, 
from  the  instant  of  engine  failure  to 
completion  of  feathering  under  aU  types 
of  engine  failure,  is  positive  (using  a 
datum  based  on  feathered  propeller 
drag) ,  it  may  be  assumed  that  the  pro¬ 
peller  of  the  failed  engine  is  in  the  feath¬ 


ered  drag  condition  from  the  instant  of 
attainment  of  the  takeoff  climb  speed  V^. 

[Revision  note:  Combines  §§4b.ll6  and 
4b.lie-JI 

§  25.47  Temperature  accountability. 

(a)  Operating  correction  factors  (to 
account  for  temperatures  above  and  be¬ 
low  standard)  must  be  determined  for  • 
takeoff  weight  and  takeoff  distance. 
Approved  operating  correction  factors 
must  be  recorded  in  the  Airplane  Flight 
Manual. 

(b)  For  each  airplane  tsrpe,  the  aver¬ 
age  full  temperature  accountability  must 
be  computed  for  the  range  of  weights  of 
the  airplane,  altitudes  above  sea  level, 
and  ambient  temperatures,  required  by 
'the  expected  operating  conditions.  The 
effect  of  temperature  on  the  aerodynamic 
characteristics  of  the  airplane  and  on 
engine  power  must  be  considered.  There 
must  be  a  full  temperature  accountability 
expressed  per  degree  of  temperature,  in 
terms  of  a  weight  correction,  a  takeoff 
distance  correction,  and  a  change,  if  any, 
in  the  critical-engine-fallufe  speed  V^. 

(c)  The  operating  correction  factors 
for  the  airplane  weight  and  takeoff  dis¬ 
tance  must  be  at  least  one-half  of  the 
full  accountability  values.  The  value  of 
Vi  must  be  further  corrected  by  the  av¬ 
erage  amount  necessary  to  ensure  that 
the  airplane  can  stop  within  the  runway 
length  at  the  ambient  temperature. 
However,  the  corrected  value  of  may 
not  be  less  than  the  minimum  at  which 
the  airplane  can  be  controlled  with  the 
critical  engine  inoperative. 

[Revision  note:  Based  on  §  4b.ll71 
§  25.49  Climb— all  engines  operating. 

(a)  Cruising  configuration.  The 
steady  rate  of  climb  in  feet  per  minute 
at  5,000  feet,  in  the  cruising  configura¬ 
tion,  must  be  at  least  8  Vo  (that  is,  the 

number  of  feet  per  minute  is  obtained 
by  multiplying  the  number  of  miles  per 
hour  by  8) .  In  addition,  the  steady  rate 
of  climb  must  be  determined  at  any 
altitude  at  which  the  airplane  is  expected 
to  operate  and  at  any  weight  for  which 
certification  is  requested.  The  steady 
rate  of  climb  must  be  shown  with  the — 

( 1 )  Landing  gear  fully  retracted ; 

(2)  Wing  flaps  in  the  most  favorable 
position; 

(3)  Cowl  flaps  (or  other  means  of  con¬ 
trolling  the  engine  cooling  air  supply) 
in  the  position  that  provides  adequate 
cooling  in  the  hot-day  condition ; 

(4)  Center  of  gravity  in  the  most  un¬ 
favorable  position ; 

(5)  Engines  operating  within  the 
maximum  continuous  power  limitations; 
and 

(6)  Maximum  takeoff  weight. 

(b)  Landing  configuration.  The 
steady  rate  of  climb  in  feet  per  minute 
in  the  landing  configuration  must  be  at 
least  X).07  Vg^  at  any  altitude  within  the 

range  of  altitudes  in  which  landing 
weight  is  certificated,  and  must  be  shown 
under  the  following  conditions: 

( 1 )  Landing  gear  extended. 

(2)  Wingflaps  in  the  landing  position. 

(3)  Cowl  flaps  in  the  position  nor¬ 
mally  used  in  an  approach  to  a  landing. 
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(4)  Tlie  center  of  gravity  in  the  most  (5)  Critical  engine  inoperative  and  its  must  be  in  the  landing  position,  except 
unfavorable  position  allowed  for  land-  propeller  sUH>ped;  and  that,  after  the  airplane  is  on  the  land- 

(6)  Remaining  operating  at  ing  surface  and  the  calibrated  airspeed 

has  been  reduced  to  not  more  than  0.9 
able  at  that  altitude.  Vg  ,  the  flap  position  may  be  changed, 

(e)  Flaps  in  approach  position.  The  The  landing  must  be  made  without 

liP  excessive  vertical  acceleration,  tendency 

must  be  at  least  0.04  Vg^  at  any  altitude  ^  bounce,  nose  over,  ground  loop,  por- 

within  the  range  of  altitudes  for  which  poise,  or  water  loop, 
landing  weight  is  certiflcated,  and  must  (4)  Landings  for  the  purpose  of  de- 
be  shown  with  the  termining  the  data  requir^  this  para- 

(1)  Landing  gear  retracted;  graph  may  not  require  exceptionally 

(2)  Wing  flaps  set  in  position  so  that  favorable  conditions. 

(b)  For  landplanes  and  amphibians, 

the  determination  of  landing  distance  on 
land  must  be  made  on  a  level,  smooth, 
dry,  hardsurfaced  runway.  In  addi¬ 
tion — 

(1)  The  operating  pressures  on  the 
wheel  braking  system  may  not  be  in 
excess  of  those  specified  by  the  brake 
manufacturers ; 

(2)  The  wheel  brakes  may  not  be  used 
so  as  to  cause  tire  skidding  or  excessive 
heating  of  the  brakes  reqiiiring  replace¬ 
ment  during  a  series  of  five  ofBcial  test 
landings;  and 

(3)  In  addition  to,  or  instead  of,  wheel 
brakes  other  braking  means  may  be  used, 

S§4b.l20  and  if  that  means — 

(i)  Is  safe  and  reliable;. 

..  ,  (ii)  Is  used  so  that  c<mslstent  results 

erative  climb  expected  in  service;  and 

r  or  more  en-  exceptional  skill  is 

not  required  to  control  the  airplane, 
or  more  en-  (c)  For  seaplanes  and  amphibians,  the 
climb  at  any  determination  of  landing  distance  on 
ne  is  expected  water  must  be  made  on  smooth  water, 
ht  within  the  (d)  For  skiplanes,  the  determination 
1  the  Airplane  of  landing  distance  on  snow  must  be 
ermined  with  made  on  smooth,  dry  snow. 

.  -  [Revision  note:  Combines  !S4b.l22,  4b.l23, 

4b.l23-l,  4b.l24,  and  4b.l26] 

lost  favorable 

Performance  for  Turbine  Engine 
means  of  con-  Postered  Airplanes 

air  supply)  in  §  25.63  General, 
idequate  cool-  ^  ^  j  , 

Q.  (a)  Turbine-powered  airplsmes  must 

the  most  im-  “eet  the  applicable  performance  re¬ 
quirements  of  this  subpart  for  ambient 
3  on'  one  side  atmospheric  conditions  and  still  air,  un- 
and  their  pro-  less  otherwise  prescribed. 

(b)  The  performance,  as  affected  by 
operating  at  engine  power  or  thrust,  must  be  based 
ower  available  e  relative  humidity  of  80  percent,  at 
and  below  standard  temperatures,  and  on 
34  percent,  at  and  above  standard  tem- 
peratures  plus  50“  F.  Between  these 
two  temperatures  the  relative  humidity 
«lsthehiri-  mustv^liiwiy. 

>  land  and  fn  ^e  performance  must  correspond 

a  cnaod  rtf  ^'1'®  propulsive  thrust  available  imder 
I'l'®  particular  ambient  atmospheric  con- 
Hafcrhf  rtf  «3n  Altions,  the  particular  flight  condition, 
must  be  relative  humidity  specified  in 

if  weiahts  and  Paragraph  (b)  of  this  section.  The 
ppliewt)  im-  available  propulsive  thrust  must  corre- 
^ “  spond  to  engine  power  or  thrust,  not  ex¬ 
gliding  ap-  ®®®^1^®  ^®  approved  power  or  thrust, 

foot  altitude,  qj  rpjjg  installation  losses;  and 
f  not  less  than  (g)  The  power  or  equivalent  thrust 
airplane  may  absorbed  by  tiie  accessories  and  services 
orward  thrust  appropriate  to  the  particlar  ambient  at- 
>f  power  after  mospherlc  conditions  and  the  particular 
tude.  flight  condition. 

g  and  imme-  [Revision  note:  Based  on  i  4T.110  (lees 
Qg,  the  flaps  (a))] 


(5)  All  engines  operating  at  the  take-  the  maximum  continuous  power  avail- 
off  power  available  at  that  altitude. 

(6)  The  weight  equal  to  maximum 
landing  weight  for  that  altitude. 

(7)  A  climb  speed  not  in  excess  of 
1-4  Vg^. 

[Revision  note:  Based  on  S  4b.ll9] 

§  25.51  One-engine-inoperative  climb. 

(a)  Flaps  in  takeoff  position;  landing 

gear  extended.  The  steady  rate  of  climb  not  exceed  1.10  Vg^; 

without  ground  effect  must  be  at  least  o)  Cowl  flaps  in  the  position  normally 
50  ft./min.  at  any  altitude  within  the  used  during  an  approach  to  a  landing; 
range  of  altitudes  in  which  takeoff  (4)  center  of  gravity  in  the  most  un¬ 
weight  is  certiflcated,  aTid  must  be  shown  favorable  position  allowed  for  land- 
under  the  following  conditions :  log ; 

(1)  Wing  flaps  in  the  takeoff  position.  (6)  Critical  engine  inoperative  and  its 

(2)  Cowl  flaps  in  the  position  normally  propeller  stopped; 

used  during  takeoff.  (6)  Remaining  engines  operating  at 

(3)  The  center  of  gravity  in  the  most  the  takeoff  power  available  at  that  alti- 
unfavorable  position  allowed  for  takeoff,  tude; 

(4)  The  critical  engine  Inoperative  (T)  Weight  equal  to  the  mavimuTn 

and,  except  as  provided  in  paragraph  (c)  landing  weight  for  that  altitude;  and 
of  this  section,  its  propeller  windmilling  (g)  climb  speed  not  in  excess  of 
with  the  propeller  control  in  a  position  1.5  Vg  , 
normally  used  during  takeoff.  *  ^ 

(5)  All  other  engines  operating  at  the  [Revisio 
takeoff  power  available  at  that  altitude.  4b.i20-i 

(6)  The  speed  equal  to  the  minimum,  §  25.53 

takeoff  safety  speed  V^.  .  ’  *  (f< 

(7)  The  weight  equal  to  maximum  gi* 

takeoff  weight  for  that  altitude.  Pqj.  ^ 

(8)  Landing  gear  extended.  gines  t 

(b)  Flaps  in  takeoff  position;  landing  altitude 

gear  retracted.  With  the  landing  gear  ^ 
retracted,  the  steady  rate  of  climb  in  feet  range  o 
per  minute  must  be  at  least  0.035  Vg  >  , 
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§  25.65  Airplane  configuration,  speed, 
power  or  thrust;  generaL 

(a)  Unless  otherwise  prescribed,  the 
applicant  for  a  type  certificate  must 
select  the  takeoff,  enroute,  approach,  and 
landing  configurations  for  the  airplane. 

(b)  The  airplane  configurations  may 
vary  with  weight,  altitude,  and  tempera¬ 
ture,  to  the  extent  found  by  the  Admin¬ 
istrator  to  be  compatible  with  the  op¬ 
erating  procedures  required  by  para¬ 
graph  (c)  of  this  section. 

(c)  Except  as  otherwise  prescribed,  In 
determining  the  accelerate-stop  dis¬ 
tances,  takeoff  flight  paths,  takeoff  dis¬ 
tances,  and  landing  distances,  changes  in 
the  airplane’s  configuration,  speed, 
power,  and  thrust,  must  be  made  in  ac¬ 
cordance  with  procedures  established  by 
the  applicant  for  the  operation  of  the 
airplane  in  service.  In  addition,  proce¬ 
dures  for  the  execution  of  balked  land¬ 
ings  and  missed  approaches  associated 
with  the  conditions  prescribed  in  §§  25.85 
and  25.87(d)  must  be  established.  All 
procedures  must — 

(1)  Be  found  by  the  Administrator  to 
be  able  to  be  consistently  executed  In 
service  by  crews  of  average  ifidll; 

(2)  Use  methods  or  devices  t^at  are 
safe  and  reliable;  and 

(3)  Include  allowance  for  all  time  de¬ 
lays,  in  the  execution  of  the  procedures, 
that  may  reasonably  be  expected  in 
service. 

(Revision  note:  Bsused  on  I  4T.111] 

§  25.67  Stalling  speeds. 

(a)  VgiB  the  calibrated  stalling  speed, 
or  the  minimum  steady  flight  speed  at 
which  the  airplane  is  controllable,  in 
knots,  with — 

(1)  Zero  thrust  at  the  stalling  speed, 
or,  if  it  is  shown  that  the  resultant  thrust 
has  no  appreciable  effect  on  the  stalling 
speed,  with  engines  idling  and  throttles 
closed ; 

(2)  Propeller  pitch  controls  (if  ap¬ 
plicable)  in  the  position  necessary  for 
compliance  with  subparagraph  (1)  of 
this  paragraph  and  the  airplane  in  all 
other  respects  (such  as  fiaps  and  landing 
gear)  in  the  condition  existing  in  the 
particular  test  in  connection  with  which 
Vg  is  being  used; 

(3)  The  weight  of  the  airplane  equal 
to  the  weight  used  when  Vg  is  being  used 
as  a  factor  to  determine  a  required  per¬ 
formance;  and 

(4)  The  center  of  gravity  in  the  most 
unfavorable  position  within  the  allow¬ 
able  range. 

(b)  The  stalling  speed  Vg  is  the  mini¬ 
mum  speed  obtained  as  follows: 

(1)  Trim  the  airplane  for  straight 
flight  at  any  speed  sufficiently  above  the 
probable  stall  speed  to  ensure  steady 
conditions,  but  not  less  than  1.2  Vg  nor 
more  than  1.4  Vg.  At  this  speed,  apply 
the  elevator  control  at  a  rate  so  that 
the  airplane  speed  reduction  does  not 
exceed  one  knot  per  second. 

(2)  Comply  with  the  flight  character¬ 
istics  provisions  of  §  25.141. 

(Revision  note:  Baaed  on  i  4T.112  ((a)  and 
(b))l 
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§  25.69  Minimum  control  speeds. 

(a)  Vjifj  is  the  minimum  control  speed, 
in  terms  of  calibrated  air  speed,  at 
which,  when  the  critical  engine  is  sud¬ 
denly  made  inoperative,  it  is  possible  to 
recover  control  of  the  airplane  (with  the 
engine  still  i'nopei^tive)  and  to  maintain 
it  in  straight  fiight  at  this  speed,  either 
with  zero  yaw  or,  at  the  option  of  the  ^ 
applicant,  with  an  angle  of  bank  not  ' 
more  than  5  degrees.  Vjgc 

ceed  1.2  Vg  with — 

( 1 )  The  engines  operating  at  the  maxi¬ 
mum  available  takeoff  power  or  thrust; 

(2)  The  maximum  sea  level  takeoff 
weight  or  any  lesser  weight  necessary  to 
demonstrate  Vj^^; 

(3)  The  airplane  in  the  most  critical 
takeoff  configuration  existing  along  the 
fiight  path  after  the  airplane  becomes 
airborne,  except  with  the  landing  gear 
retracted; 

(4)  The  airplane  trimmed  for  takeoff ; 

—  (5)  The  airplane  airborne  and  the 
ground  effect  negligible;  and 

(6)  The  center  of  gravity  in  the  most 
unfavorable  position. 

(b)  In  showing  the  minimum  control 
speed,  the  rudder  force  required  to  main¬ 
tain  control  may  not  exceed  180  pounds 
and  it  may  not  be  necessary  to  reduce 
power  or  thrust  of  the  operative  engines. 

(c)  During  recovery  from  the  maneu¬ 
ver  performed  during  the  demonstration 
of  the  minimum  control  speed,  the  air¬ 
plane  may  not  assume  any  dangerous 
attitude  nor  require  exceptional  skill, 
strength,  or  alertness,  on  the  part  of  the 
pilot,  to  prevent  a  change  in  heading  in 
excess  of  20  degrees,  before  recovery  is 
complete. 

(Revision  note:  Based  on  S  4T.112  less  (a) 
and  (b)  ] 

§  25.71  Takeoff ;  general. 

(a)  The  takeoff  speed  described  in 
§  25.73,  the  accelerate-stop  distance  de¬ 
scribed  in  §  25.75,  the  takeoff  path  de¬ 
scribed  in  §  25.77,  and  the  takeoff  distance 
and  takeoff  run  described  in  §  25.79,  must 
be  determined — 

(1)  At  all  weights,  altitudes,  and  am¬ 
bient  temperatures,  within  the  selected 
operationcil  limits  for  the  airplane;  and 

(2)  In  the  selected  configuration  for 
takeoff. 

(b)  The  takeoffs  made  for  the  purpose 
of  determining  the  data  required  by  par¬ 
agraph  (a)  of  this  section  may  not  re¬ 
quire  exceptional  piloting  skill  or  alert¬ 
ness.  The  takeoffs  must  be  made  on — 

(1)  A  smooth,  dry,  hard-surfaced  run- 
way.  in  the  case  of  land  planes  and  am¬ 
phibians; 

(2)  Smooth  water,  in  the  case  of  sea¬ 
planes  and  amphibians;  and 

(3)  Smooth,  dry  snow,  in  the  case  of 
skiplanes. 

(c)  The  takeoff  data  must  include, 
within  the  established  operational  limits 
of  the  fdrplane,  the  following  operational 
correction  factors  for  wind  and  runway 
gradients: 

(1)  Not  more  than  50  percent  of  nom¬ 
inal  wind  components  along  the  takeoff 
path  opposite  to  the  direction  of  take<ffF. 
and  not  less  than  150  percent  of  nominal 
wind  compKments  along  the  takeoff  path 
in  the  direction  of  takeoff. 


(2)  Effective  runway  gradients. 

(Revision  note:  Based  on  S  4T.113] 

§  25.73  Takeoff  speeds. 

(a)  The  selected  critical-engine-fail¬ 
ure  speed  Vj,  in  terms  of  calibrated  air 
speed,  must  be  at  least  the  minimum 
speed  at  which  controllability  by  pri¬ 
mary  aerodynamic  controls  alone  is 
shown  (during  the  takeoff  run)  to  be 
adequate  to  safely  continue  with  the 
takeoff,  using  normal  piloting  skill,  when 
the  critical  engine  Is  suddenly  made  in.- 
operative. 

(b)  The  minimum  takeoff  safety 
speed  V2  miff  terms  of  calibrated  air 
speed,  may  not  be  less  than — 

(1)  1.2  Vg  for— 

(1)  Two-engine  and  three-engine 
turbopropeller  powered  airplanes;  and 

(ii)  Turbojet  powered  airplanes  with¬ 
out  provisions  for  obtaining  a  significant 
reduction  in  the  one-engine-inoperative 
power  on  stalling  speed ; 

(2)  1.15  Vg  for— 

(1)  Turbopropeller  powered  airplanes 
with  more  than  three  engines;  and 

^ii)  Turbojet  powered  airplanes  with 
provisions  for  obtaining  a  significant 
reduction  in  the  one-engine-inoperative 
power-on  stalling  speed;  and 
*  (3)  1.10  times  the  minimum  control 

speed  Vjff,  established  in  accordance 
with  §  25.69. 

(c)  Hie  selected  takeoff  safety  speed 
V2,  in  terms  of  calibrated  air  speed,  must 
allow  the  gradient  of  climb  required  by 
§  25.87(b)  (formerly  §4T.120(b))  but 
mayc-not  be  less  than  the — 

(1)  Minimum  takeoff  safety  speed 
V2  min!  and  » 

(2)  Rotation  speed  Vjg 

plus  the  speed  increment  attained  (in  ac¬ 
cordance  with  §  25.77(c)  (2) )  before 
reaching  a  height  of  35  feet  above  the 
takeoff  surface. 

(d)  The  minimum  unstick  speed  Vjf^, 

in  terms  of  calibrated  air  speed,  is  the 
speed  at  and  above  which  the  airplane 
can  lift  off  the  ground,  and  to  continue 
the  takeoff,  without  showing  hazardous 
characteristics.  speeds  must  be 

selected  for  the  all-engines-operating 
and  tile  one-engine-inoperative  condi¬ 
tions.  The  Vjfj;  speeds  may  be  estab 
lished  from  free  air  data  if  these  data 
are  verified  by  ground  takeoff  tests. 

(e)  The  rotation  speed  Vjf,  in  terms 
of  calibrated  air  speed,  must  be  selected 
in  accordance  with  the  conditions  of 
subparagraphs  (1)  thru  (4)  of  this  para¬ 
graph; 

(1)  The  rotation  speed  Vjj  may  not  be 
less  than — 

(i)  Hie  speed  V^; 

(ii)  The  speed  equal  to  105  percent  of 

^JfC» 

(ill)  The  speed  (determined  in  accord¬ 
ance  with  §  25.77(c)(2))  that  allows 
reaching  the  speed  before  reaching  a 
height  of  35  feet  above  the  takeoff  sur¬ 
face;  or 

(iv)  A  speed  which,  if  the  airplane  is 
rotated  at  its  maximiim  practicable  rate, 
will  result  in  a  lift-off  speed  of  not 
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less  than  110  percent  of  in  the  all- 
engines-operating  condition  nor  less  than 
105  percent  of  Vjgj;  in  the  one-engine- 
inoperative  condition. 

(2)  For  any  given  set  of  conditions 
(such  as  weight,  conflgiu*ation,  and  tem¬ 
perature),  a  single  value  of  Vjt  speed, 
obtained  in  accordance  with  ttiis  para¬ 
graph,  must  be  used  to  show  compliance 
with  both  the  one-engine-inoperative 
and  the  all-engines-operating  takeoff 
provisions. 

(3)  It  must  be  shown  that  the  one- 
engine-inoperative  takeoff  distance, 
using  a  rotation  speed  of  5  knots  less 
than  the  speed  established  in  accord¬ 
ance  with  subparagraphs  (1)  and  (2) 
of  this  paragraph,  does  not  exceed 
the  corresponding  one-engine-inopera- 
tive  takeoff  distance  using  the  estab¬ 
lished  Vg  speed.  The  takeoff  distances 
must  be  determined  in  accordance  with 
8  25.79(a)(1). 

(4)  It  must  be  shown  that  reasonably 
expected  variations  in  service  from  the 
established  takeoff  procedures  for  the 
operation  of  the  airplane  (such  as  over¬ 
rotation  of  the  airplane  and  out-of-trim 
conditions)  do  not  result  in  unsafe  flight 
characteristics  nor  in  marked  increases 
in  the  scheduled  takeoff  distances  estab¬ 
lished  in  accordance  with  §  25.79(a). 

(f)  The  lift-off  speed  Vj^p,  in  terms 
of  calibrated  air  speed,  is  the  speed  at 
which  the  airplane  flrst  becomes  air¬ 
borne. 

[Revision  note:  Based  on  §  4T.114] 

§  25.75  Accelerate-stop  distance. 

(a)  Accelerate-stop  distance  is  the 
sum  of — 

(1)  The  distance  reqtiired  to  acceler¬ 
ate  the  airplane  from  a  standing  start  to 
the  speed  Vj;  and 

(2)  The  distance  required  to  bring 
the  airplane  to  a  full  stop  from  the  point 
corresponding  to  the  speed  Vj,  assuming 
that  the  critical  engine  fails  at  the  speed 

(b)  In  addition  to,  or  instead  of,  wheel 
brakes,  dther  braking  means  may  be 
used  to  determine  the  accelerate-stop 
distance  if  that  means — 

(1)  Is  safe  and  reliable; 

(2)  Is  used  so  that  consistent  results 
can  be  expected  xmder  normal  conditions 
of  operations;  and 

(3)  Is  such  that  exceptional  skill  is 
not  required  to  control  the  airplane. 

(c)  The  landing  gear  must  remain 
extended  throughout  the  accelerate-stop 
distance. 

(d)  If  the  accelerate-stop  distance  is 
determined  using  a  stopway  with  surface 
characteristics  substantially  different 
from  those  of  a  smooth  hard-surfaced 
ninway,  the  takeoff  data  must  include 
operational  correction  factors  for  the 
accelerate-stop  distance.  The  correc¬ 
tion  factors  must  account  for  the  par¬ 
ticular  surface  characteristics  of  the 
tiopway  and  the  variations  in  these 
characteristics  with  seasonal  weather 
conditions  (such  as  temperature,  rain, 
snow,  and  ice)  within  the  established 
operational  limits. 

(e)  As  used  in  this  section,  a  stopway 
is  an  area  beyond  the  rimway  that  is — 
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(1)  Not  less  in  width  than  the  width 
of  the  nmway; 

(2)  Centrally  located  about  the  ex¬ 
tended  center  line  of  the  runway; 

(3)  Capable  of  supporting  the  airplane 
during  an  aborted  takeoff  without  induc¬ 
ing  structural  damage  to  the  airplane; 
and 

(4)  Designated  by  the  airport  authori¬ 
ties  for  use  in  decelerating  the  airplane 
during  an  aborted  takeoff. 

[Revision  note:  Ckxmbines  8  4T.115  and  Item 
5  (less  (a))  of  SR422B] 

,§  25.77  Takeoff  path. 

(a)  The  takeoff  path  extends  from  a 
standing  start  to  a  point  in  the  takeoff 
where  the  airplane  is  1,500  feet  above  the 
takeoff  surface,  or  where  the  transition 
from  the  takeoff  to  the  en  route  configu¬ 
ration  is  completed  and  a  speed  is 
reached  at  which  compliance  with  §  25.87 
(c)  is  shown,  whichever  point  is  higher. 
In  addition — 

(1)  The  takeoff  path  must  be  based 
on  the  procedures  prescribed  in  §  25.65 
(c); 

(2)  The  airplane  must  be  accelerated 
on  the  ground  to  the  speed  V^,  at  which- 
point  the  critical  engine  must  be  made 
inoperative  and  must  remain  inoperative 
for  the  remainder  of  tiie  takeoff;  and 

(3)  After  reaching  speed  V^,  the  air¬ 
plane  must  be  accelerated  to  speed  Fj* 

(b)  During  the  acceleration  to  speed 
V^,  it  is  allowable  to  initiate  raising  the 
nose  gear  off  the' ground  at  a  speed  not 
less  than  the  rotation  speed  Vp.  How¬ 
ever,  landing  gear  retraction  may  not  be 
initiated  until  the  airplane  becomes  air- 
bonie. 

(c)  During  the  takeoff  path  determi¬ 
nation  in  accordance  with  paragraphs 
(a)  and  (b)  of  this  section — 

(1)  The  slope  of  the  airborne  portion 
of  the  takeoff  path  must  be  positive  at 
all  points; 

(2)  The  airplane  must  attain  the 
speed  before  it  is  35  feet  above  the 
takeoff  surface  and  must  continue  at  a 
speed  as  close  as  practical  to,  but  not 
less  than  V^,  until  it  is  400  feet  above 
the  takeoff  surface; 

(3)  At  aU  points  along  the  takeoff 
path,  starting  at  the  point  where  the 
airplane  flrst  is  400  feet  above  the  take¬ 
off  surface,  the  available  gradient  of 
climb  may  not  be  less  than  1.2  percent  for 
two-engine  airplanes,  1.5  percent  for 
three-engine  airplanes,  and  1.7  percent 
for  four-engine  airplanes;  and 

(4)  The  airplane  configuration  may 
not  be  changed  before  the  airplane  is  400 
feet  above  the  takeoff  surface  except  for 
gear  retraction  and  propeller  feathering. 

(d)  The  takeoff  path  must  be  deter¬ 
mined  either  by  a  continuous  demon¬ 
strated  takeoff  or  by  ssmthesizing  it  from 
segments.  If  the  takeoff  path  is  deter¬ 
mined  by  the  segmental  method — 

( 1 )  The  segments  of  a  segmental  take¬ 
off  path  must  be  clearly  defined  and  must 
be  related  to  the  distinct  changes  in  the 
configuration  of  the  airplane,  in  power 
or  thrust,  and  in  speed ; 

(2)  The  weight  of  the  airplane,  the 
configuration,  and  the  power  or  thrust 
must  be  constant”  throughout  each  seg¬ 
ment  and  must  correspond  to  the  most 


critical  condition  prevailing  in  the  par¬ 
ticular  s^ment; 

(3)  The  segmental  flight  path  must 
be  based  on  the  airplane’s  performance 
without  groimd  effect ;  and 

(4)  Segmental  takeoff  path  data  must 
be  checked  by  continuous  demonstrated 
takeoffs  up  to  the  point  where  the  air¬ 
plane’s  performance  is  out  of  ground 
effect  and  the  airplane’s  speed  is  stabi¬ 
lized,  to  ensure  that  the  segmental  path 
is  conservative  relative  to  the  continuous 
path. 

[Revision  note:  Based  on  §  4T.116] 

§  25.79  Takeoff  distance  and  takeoff 
run. 

(a)  Takeoff  distance  is  the  greater 
of — 

(1)  The  horizontal  distance  along  the 
takeoff  path  from  the  start  of  the  takeoff 
to  the  point  where  the  airplane  is  35  feet 
above  the  takeoff  smface,  determined 
in  accordance  with  §  25.77 ;  or 

(2)  A  distance  equal  to  115  percent  of 
the  horizontal  distance  along  the  take¬ 
off  path,  witii  all  engines  operating,  from 
the  start  of  the  takeoff  to  the  point  where 
the  airplane  is  35  feet  above  the  takeoff 
surface,  as  determined  by  a  procedure 
consistent  with  §  25.77. 

(b)  If  the  takeoff  distance  includes  a 
clearway,  the  takeoff  rim  must  be  deter¬ 
mined  as  the  greater  of — 

(1)  The  horizontal  distance  along  the 
takeoff  path  from  the  start  of  the  take¬ 
off  to  a  point  equidistant  between  the 
point  where  tiie  speed  Vj^Qp  is  reached 
and  the  point  where  the  airplane  is  35 
feet  above  the  takeoff  surface,  as  deter¬ 
mined  in  accordance  with  §  25.77 ;  or 

(2)  A  distance  equal  to  115  percent  of 
the  horizontal  distance  along  the  takeoff 
path,  with  all  engines  operating,  from 
the  start  of  the  takeoff  to  a  point  equi¬ 
distant  between  the  point  where  the 
speed  Vj^Qp  is  reached  and  the  point 
where  the  airplane  is  35  feet  above  the 
takeoff  surface,  determined  by  a  pro¬ 
cedure  consistent  with  §  25.77. 

(c)  As  used  in  this  section,  a  clearway 
is  an  area  beyond  the  runway,  not  less 
than  500  feet  wide,  centrally  located 
about  the  extended  center  line  of  the 
runway,  and  under  the  control  of  the  air¬ 
port  authorities.  ’The  clearway  is  ex¬ 
pressed  in  terms  of  a  clearway  plane, 
extending  from  the  end  of  the  runway 
with  an  upward  slope  not  exceeding  1.25 
percent,  above  which  no  object  nor  any 
portion  of  the  terrain  protrudes.  How¬ 
ever,  threshold  lights  may  protrude  above 
the  plane  if  their  height  above  the  end  of 
the  runway  is  26  inches  or  less  and  if  they 
are  located  to  each  side  of  the  runway. 
For  the  purpose  of  establishing  takeoff 
distances  and  takeoff  runs,  the  clearway 
plane  is  considered  to  be  the  takeoff  sur¬ 
face. 

[Revision  note:  Combines  §  4T.117  and  para¬ 
graph  (a)  of  item  5  of  SR  422B] 

§  25.81  Takeoff  flight  path. 

(a)  The  takeoff  flight  path  b^ins 
35  feet  above  the  takeoff  surface  at  the 
end  of  the  takeoff  distance  determined  in 
accordance  with  §  25.79(a) . 

(b)  The  net  takeoff  flight  path  data 
must  be  determined  so  that  they  repre¬ 
sent  the  airplane’s  actual  takeoff  flight 
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paths  (determined  In  accordance  with 
S  25.77  and  with  paragraph  (a)  of  thte 
section)  reduced  at  each  point  by  a 
gradient  of  climb  equal  to  0.8  percent  for 
two-engine  airplanes,  0.9  percent  for 
three-engine  airplanes,  and  1.0  percent 
for  four-engine  airplanes.  The  pre¬ 
scribed  reduction  in  climb  gradient  may 
be  applied  as  an  equivalent  reduction  in 
the  airplane’s  acceleration  along  that 
portion  of  the  actual  takeoff  flight  path 
where  the  airplane  is  accelerated  in  level 
flight 

[Revision  note:  Based  on  S  4T.117a] 

§  25.83  CBmb;  general. 

Compliance  with  the  requirements  of 
§§  25.85  and  25.87  must  be  shown  at  all 
weights,  altitudes,  and  ambient  tempera¬ 
tures  within  the  operational  limits  estab¬ 
lished  for  the  airplane.  In  addition,  the 
airplane  center  of  gravity  corresponding 
to  each  conflguration  must  be  in  the 
most  unfavorable  position. 

[Revision  note:  Based  on  §  4T.118] 

§  25.85  All-engine-operating  landing 
climb. 

In  the  landing  conflguration,  the 
steady  gradient  of  climb  may  not  be  less 
than  3.2  percent,  with — 

(a)  All  engines  operating  at  the  power 
or  thrust  that  is  available  8  seconds  after 
initiation  of  movement  of  the  power  or 
thrust  controls  from  the  minimum  flight 
idle  to  the  takeoff  position;  and 

(b)  A  climb  speed  of  not  more  than 
l.ZV,.. 

[Revision  note:  Based  on  §  4T.119] 

§  25.87  One-engine-inoperative  climb. 

(a)  Takeoff;  landing  gear  extended. 
In  the  critical  takeoff  configuration  ex¬ 
isting  along  the  flight  path  (between  the 
points  where  the  airplane  reaches  the 
speed  ^ LOF  and  where  the  landing  gear 
is  fully  retracted)  and  in  the  configura¬ 
tion  used  in  §  25.77  but  without  ground 
effect,  the  steady  gradient  of  climb  must 
be  positive  for  two-engine  airplanes,  and 
not  less  than  0.3  percent  for  three-en¬ 
gine  airplanes  or  0.5  percent  for  four- 
engine  airplanes,  with — 

(1)  The  critical  engine  inoperative 
and  the  remaining  engines  operating  at 
the  available  power  or  thrust  existing  at 
the  time  retraction  of  the  landing  gear 
is  initiated  in  accordance  with  §  25.77, 
unless  there  is  a  more  critical  power  op¬ 
erating  condition  existing  later  along 
the  flight  path  but  before  the  point  where 
the  landing  gear  is  fully  retracted; 

(2)  The  airplane  weight  equal  to  the 
weight  existing  at  the  time  retraction  of 
the  landing  gear  is  initiated,  determined 
in  accordance  with  §  25.77 ;  and 

(3)  The  speed  equal  to  ttie  speed 

(b)  Takeoff;  landing  gear  retracted. 
In  the  takeoff  conflguration  existing  at 
the  point  of  the  flight  path  where  the 
landing  gear  is  fully  retracted,  and  in 
the  conflguration  used  in  9  25.77  but 
without  ground  effect,  the  steady  gradi¬ 
ent  of  climb  may  not  be  less  than  2.4 
percent  for  two-engine  airplanes,  2.7 
percent  for  three-engine  airplanes,  and 
3.0  percent  for  four-engine  airplanes, 
with — 

(1)  The  critical  engine  inoperative, 
the  remaining  engines  operating  at  the 


available  takeoff  power  or  thrust  exist¬ 
ing  at  the  time  the  landing  gear  is  fully 
retracted  in  accordance  with  9  25.77 
unless  there  is  a  mOTe  critical  power  ev¬ 
enting  condition  existing  later  along 
the  flight  path  but  before  the  point 
where  the  airplane  reaches  a  height  of 
400  feet  above  the  takeoff  surface; 

(2)  The  airplane  weight  equal  to  the 
weight  existing  at  the  time  the  airplane’s 
landing  gear  is  fully  retracted,  deter¬ 
mined  under  9  25.77;  and 

(3)  The  speed  equal  to  the  speed 

(c)  Final  takeoff.  In  the  en  route  con¬ 
figuration  at  the  end  of  the  takeoff  path 
determined  in  accordance  with  9  25.77, 
the  steady  gradient  of  climb  may  not  be 
less  than  1.2  percent  for  two-engine  air¬ 
planes,  1.5  percent  for  three-engine  air¬ 
planes,  and  1.7  percent  for  four-engine 
airplanes,  with — 

(1)  The  critical  engine  inoperative,  the 
remaining  engines  operating  at  the  avail¬ 
able  maximum  continuous  power  or 
thrust; 

(2)  The  airplane  weight  equal  to  the 
weight  existing  at  the  end  of  the  takeoff 
path,  determined  in  accordance  with 

9  25.77;  and 

(3)  The  speed  equal  to  not  less  than 
1.25  y^. 

(d)  Approach.  In  the  approach  con¬ 
flguration  corresponding  to  the  normal 
all-engines-operating  procedure  in  which 
Vg  for  this  configuration  does  not  exceed 

10  percent  of  the  Vg  for  the  related 
landing  configuration,  the  steady  grstdi- 
ent  of  climb  may  not  be  less  than  2.1 
percent  for  two-engine  airplanes,  2.4 
percent  for  three-engine  airplanes,  and 
2.7  percent  for  four-engine  airplanes, 
with — 

(1)  The  critical  engine  inoperative, 
the  remaining  engines  operating  at  the 
available  takeoff  power  or  thrust; 

(2)  The  weight  equal  to  the  maximum 
landing  weight;  and 

(3)  A  climb  speed  established  in  con¬ 
nection  with  normal  landing  procedures, 
but  not  exceeding  1.5  Vg. 

[Revision  note:  Based  on  9  4T.120] 

§  25.89  En  route  flight  paths. 

(a)  For  the  en  route  configuration,  the 
flight  paths  prescribed  in  paragraphs  (b) 
and  (c)  of  this  section  must  be  deter¬ 
mined  at  all  weights,  altitudes,  and  am¬ 
bient  temperatures,  within  the  operating 
limits  established  for  the  airplane.  The 
flight  paths  must  be  determined  at  any 
selected  speed,  with — 

(1)  The  center  of  gravity  in  the  most 
unfavorable  position; 

(2 )  The  critical  engines  inoperative ; 

(3)  The  remaining  engines  operating 
at  the  available  maximum  continuous 
power  or  thrust;  and 

(4)  The  means  for  controlling  the 
engine  cooling  air  supply  in  the  position 
that  provides  adequate  cooling  to  the 
hot-day  condition. 

(b)  The  one-engtoe-Inoperative  net 
flight  path  data  must  represent  the  air¬ 
plane’s  actual  climb  performance  di¬ 
minished  by  a  gradient  of  climb  equal 
to  1.1  percent  for  two-engine  airplanes, 
1.4  percent  for  three-engine  airplanes, 
and  1.6  percent  for  four-engine  air¬ 
planes.  The  variation  of  the  airplane’s 
weight  along  the  flight  path,  taking  into 


account  the  progressive  consumption  of 
fml  and  oil  by  the  operating  engines, 
may  be  included  in  the  computation. 

(c)  For  airplanes  with  three  or  four- 
engines,  the  two-engtoe-tooperative  net 
flight  path  data  must  represent  the  air¬ 
plane’s  actual  climb  performance  di¬ 
minished  by  a  gradient  of  climb  equal 
to  0.3  percent  for  three-engine  airplanes 
and  0.5  percent  for  four-engine  air¬ 
planes.  The  variation  of  the  airplane’s 
weight  along  the  flight  path,  taking  into 
account  the  progressive  consumption  of 
fuel  and  oil  by  the  operating  engines, 
may  be  included  to  the  computation. 
[Revision  note:  Based  on  §  4T.121] 

§  25.91  Landing  distance. 

(a)  The  landing  distance  is  the  hori¬ 
zontal  distance  required  to  land  and  to 
c(»ne  to  a  cmnplete  stop  (or  to  a  speed  of 
approximately  3  knots  for  water  land¬ 
ings)  from  a  point  at  a  height  of  50  feet 
above  the  landing  surface,  this  must  be 
determined  for  standard  temperatures, 
at  all  weights,  altitudes,  and  whids,  with¬ 
in  the  operational  limits  established  by 
the  applicant  for  the  airplane.  This  de¬ 
termination  must  be  made  under  the  fol¬ 
lowing  conditions: 

(1)  The  airplane  must  be  to  the  land¬ 
ing  configuration. 

(2)  The  landing  must  be  preceded  by 
a  steady  gliding  tqsproach,  down  to  the 
50-foot  height,  with  a  calibrated  air¬ 
speed  of  not  less  than  1.3  Vg. 

(3)  During  landing — 

(i)  Changes  to  the  airplane  config¬ 
uration,  power  or  thrust,  and  speed, 
must  be  made  to  accordance  with  the 
established  procedures  for  the  operation 
of  the  airplane  to  service;  and 

(ii)  The  airplane  may  not  show  ex¬ 
cessive  vertical  acceleration,  tendency  to 
bounce,  nose  over,  ground  loop,  porpoise 
or  water  loop. 

(4)  Landings  for  the  purpose  of  de¬ 
termining  the  landing  distance  may  not 
require  exceptional  piloting  skill  or 
alertness. 

(b)  For  landplanes  smd  amphibians, 
the  determination  of  landing  dMance  on 
land  must  be  made^cm  a  level,  smooth, 
dry,  hard  surfaced 'runway.  In  addi¬ 
tion — 

(1)  The  operating  pressures  on  the 
wheel  braking  systems  may  not  be  in 
excess  of  those  specified  by  the  brake 
manufacturer; 

(2)  The  wheel  brakes  may  not  be  used 
so  as  to  produce  excessive  wear  of  brakes 
or  tires;  and 

(3)  In  addition  to,  or  instead  of,  wheel 
brakes,  other  braking  means  may  be  used 
if  that  means — 

(i)  Is  safe  and  reliable; 

(ii)  Is  used  so  that  consistent  results 
can  be  expected  to  ser^ce ;  and 

(iii)  Is  such  that  exceptional  skill  is 
not  required  to  control  the  airplane. 

(c)  For  seaplanes  and  amphibians,  the 
determination  of  the  landing  distance  on 
water  must  be  made  on  smooth  water. 

(d)  For  skiplanes,  the  determination 
of  the  landing  distance  on  snow  must  be 
made  on  smooth,  dry,  snow 

(e)  The  landing  distance  data  must 
include  operational  correction  factors 
for  not  more  than  50  percent  of  the 
nominal  wind  components  along  the 
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landing  path  opposite  to  the  direction 
of  landing,  and  not  less  than  150  percent 
of  the  nominal  wind  components  along 
the  landing  path  in  the  direction  of 
landing. 

(f)  If  any  device  is  used  that  depends 
on  the  operation  of  any  engine,  and  if 
the  landing  distance  would  be  noticeably 
increased  when  a  landing  is  made  with 
that  engine  inoperative,  the  landing 
distance  must  be  determined  with  that 
engine  inoperative  imless  the  Adminis¬ 
trator  finds  that  the  use  of  compensat¬ 
ing  means  will  result  in  a  landing  dis¬ 
tance  not  greater  than  that  with  all  en¬ 
gines  operating. 

[Revision  note;  Based  on  §  4T.122] 
Controllability 

§25.101  Controllability ;  general. 

(a)  The  airplane  must  be  safely  con¬ 
trollable  and  maneuverable  durii^  take¬ 
off,  climb,  level  fiight,  descent,  and  land¬ 
ing.  It  must  be  possible  to  make  a 
smooth  transition  from  any  fiight  con¬ 
dition  to  another  without  an  exceptional 
degree  of  skill,  alertness,  or  strength  on 
the  part  of  the  pilot  and  without  danger 
of  exceeding  the  limit-load  factor  imder 
all  conditions  of  operation  probable  for 
the  type  (including  all  conditions  nor¬ 
mally  encountered  when  an  engine  sud¬ 
denly  fails) . 

(b)  If,  during  the  testing  required  by 
paragraph  (a)  of  this  section,  the  Ad¬ 
ministrator  finds  that  marginal  condi¬ 
tions  exist  with  regard  to  the  strength 
required  of  the  pilot,  quantitative  test¬ 
ing  must  show  that  the  “strength  of 
pilots”  limits  do  not  exceed  the  limits 
prescribed  in  the  following  table: 


Values  in  pounds  of  force  as 

applied  to  tbe  control  wheel 
or  rudder  pedals. 

Pitch 

Roll 

Yaw 

For  temporary  appllcatlon_... 
For  prolonged  application.... 

76 

10 

60 

6 

180 

ao 

(c)  For  the  purpose  of  compljring  with 
the  temporary  control  force  limitations 
of  paragraph  (b)  of  this  section,  the 
airplane  must  be  operated  in  accordance 
with  approved  operating  procedures  or 
conventional  operating  practices  (in¬ 
cluding  being  as  nearly  trimmed  as 
possible  at  the  next  preceding  steady 
flight  condition,  except  that,  in  the  case 
of  takeoff,  the  airplane  must  be  trimmed 
In  accordance  with  approved  operating 
procedures) . 

(d)  For  the  purpose  of  complying  with 
the  prolonged  control  force  limitations  of 
paragraph  (b)  of  this  section,  the  air¬ 
plane  must  be  as  nearly  trimmed  as 
possible. 

[Revision  note:  Based  on  §  4b.l30] 

§  25.103  Longitudinal  control. 

(a)  It  must  be  possible  at  all  speeds 
between  the  trim  speed  prescribed  in 
§  25.37(c)  (2)  (i)  and  Vg^  (for  reciprocat¬ 
ing  engine-powered  airplanes) ,  or  at  all 
speeds  between  the  trim  speed  prescribed 
in  §  25.67(b)  (1)  and  Vg  (for  turbine  en¬ 
gine  powered  airplanes),  to  pitch  the 
nose  downward  so  that  a  prompt  recovery 
to  this  selected  trim  speed  can  be  made 
With— 


(1)  The  airplane  trimmed  at  the  trim 
speed  prescribed  in  S  25.37(c)  (2)  (i)  (for 
reciprocating  engine  powered  airplanes) . 
or  in  §  25.67(b)  (1)  (for  turbine  engine 
powered  airplanes) ; 

(2)  The  landing  gear  extended; 

(3)  The  wing  flaps  (i)  retracted  and 
(ii)  extended;  and 

(4)  (i)  Power  off  and  (ii)  maximum 
continuous  power  on  all  engines. 

(b)  With  the  landing  gear  extended, 
no  change  in  the  trim  control,  nor  exer¬ 
tion  of  more  than  50  pounds  control 
force,  (representative  of  the  maximum 
temporary  force  which  readily  can  be 
applied  by  one  hand)  may  be  required 
for  any  of  the  following  maneuvers: 

(1)  With  power  off,  flaps  retracted, 
and  the  airplane  trimmed  at  1.4  Vg^, 

extend  the  flaps  as  rapidly  as  possible 
while  maintaining  the  airspeed  at  ap¬ 
proximately  40  percent  above  the  stalling 
speed  prevailing  at  any  instant  through¬ 
out  the  maneuver. 

(2)  Repeat  subparagraph  (1)  except 
initially  extend  the  flaps  and  then  re¬ 
tract  them  as  rapidly  as  possible. 

(3)  Repeat  subparagraph  (2)  except 
use  takeoff  power. 

(4)  With  power  off,  flaps  retracted, 
and  the  airplane  trimmed  at  1.4  Vg^, 

apply  takeoff  power  rapidly  while  main¬ 
taining  the  same  airspeed. 

(5)  Repeat  subparagraph  (4)  except 
with  flaps  extended. 

(6)  With  power  off,  flaps  extended 
and  the  airplane  trimmed  at  1.4  Vg^, 

obtain  and  maintain  airspeeds  between 
1.1  Vg^  and  the  lower  of  1.7  Vg^  or  VpE’ 

(c)  It  must  be  possible,  without  excep¬ 
tional  piloting  skill,  to  prevent  loss  of 
altitude  when  wing  flap  retraction  from 
any  position  is  initiated  during  steady, 
straight,  level  flight  at  a  speed  equal  to 
1.1  Vg^  with— 

(1)  Simultaneous  application  of  not 
more  than  maximum  continuous  power; 

(2)  The  landing  gear  extended;  and 

(3)  The  maximum  sea  level  landing 
weight. 

[Revision  note:  Based  on  !  4b.l31] 

§  25.105  Directional  and  lateral  control. 

(a) '  Directional  control;  general.  It 
must  be  possible,  while  holding  the 
wings  approximately  level,  to  safely 
execute  reasonably  sudden  changes  in 
heading  in  either  direction.  This  must 
be  shown  at  1.4  Vg  for  heading  changes 

up  to  15°  (except  that  the  heading 
change  at  which  the  rudder  pedal  force 
is  180  pounds  need  not  be  exceeded) ,  and 
with — 

( 1 )  The  critical  engine  inoperative  and 
its  propeller  in  the  minimum  drag  posi¬ 
tion; 

(2)  The  power  required  for  level  flight 
at  1.4  Vg^,  but  not  more  than  maximum 

continuous  power; 

(3)  The  most  unfavorable  center  of 
gravity  position; 

(4)  Landing  gear  retracted; 

(5)  Wing  flaps  in  the  approach  posi¬ 
tion;  and 

(6)  Maximum  landing  weight. 

(b)  Directional  control;  airplanes  with 
four  or  more  engines.  Airplanes  with 


fom:  or  more  engines  must  meet  the  re¬ 
quirements  of  paragraph  (a)  of  this  sec¬ 
tion  except  that — 

(1)  The  two  critical  engines  must  be 
inoperative  vsrith  their  propellers  (if  ap¬ 
plicable)  in  the  minimum  drag  position ; 

(2)  The  center  of  gravity  must  be  in 
the  most  forward  iiosition;  and 

(3)  The  wing  flaps  must  be  in  the  most 
favorable  climb  position. 

(c)  Lateral  control;  general.  It  must 
be  possible  to  execute  20°  banked  turns, 
with  and  against  the  inoperative  engine, 
from  steady  flight  at  a  speed  equal  to 
1.4  Vg^,  with— 

(1)  The  critical  engine  inoperative  and 
its  propeller  (if  applicable)  in  the  min¬ 
imum  drag  position; 

(2)  Maximum  continuous  power  on  the 
operating  engines; 

(3)  The  most  unfavorable  center  of 
gravity  position; 

(4)  Landing  gear  (i)  retracted  and  (ii) 
extended; 

(5)  Wing  flaps  in  the  most  favorable 
climb  position;  and 

(6)  Maximum  takeoff  weight. 

(d)  Lateral  control;  airplanes  with 
four  or  more  engines.  Airplanes  with 
four  or  more  engines  must  be  able  to 
execute  20°  banked  turns,  with  and 
against  the  inoperative  engines,  from 
steady  flight  at  a  speed  equal  to  1.4  Vg^, 

with  maximum  continuous  power,  and 
with  the  airplane  in  the  configuration 
prescribed  by  paragraph  (b)  of  this 
section. 

(e)  Lateral  control;  all  engines  oper¬ 
ating.  With  all  engines  operating,  roll 
response  must  be  rapid  and  great  enough 
to  allow  normal  maneuvers  (such  as  re¬ 
covery  from  upsets  produced  by  gusts 
and  the  initiation  of  evasive  maneuvers) . 
There  must  remain  enough  excess  lateral 
control  in  sideslips  (up  to  sideslip  angles 
that  might  be  required  in  normal  op¬ 
eration)  .  to  allow  a  limited  amount 
of  maneuvering  and  to  correct  for  gusts. 
Lateral  control  must  be  enough  at  all 
speeds  up  to  Vp^/M^Q  to  provide  a  peak 
roll  rate  necessary  for  safety,  without 
requiring  excessive  control  forces  or  ex¬ 
cessive  control  travel. 

[Revision  note:  Based  on  §  4b.l321 

§  25.107  Blinimum  control  speed,  for 
reciprocating  engine  powered  air¬ 
planes. 

(а)  For  reciprocating  engine  air¬ 

planes,  the  minimum  speed  must  be  de¬ 
termined  at  which,  when  the  critical 
engine  is  suddenly  made  inoperative,  it  is 
possible  to  recover  control  of  the  air¬ 
plane  with  that  engine  still  inoperative, 
and  maintain  straight  fiight  either  with 
zero  yaw  or,  at  the  option  of  the  ap¬ 
plicant,  with  an  angle  of  bank  of  not 
more  than  five  degrees.  This  speed  may 
not  exceed  1.2  with — 

(1)  Take-off  or  maximum  available 
power  on  all  engines; 

(2)  The  rearmost  center  of  gravity; 

(3)  Flaps  in  the  takeoff  position; 

(4)  Landing  gear  retracted; 

(5)  Cowl  flaps  in  the  position  normally 
used  during  takeoff ; 

(б)  The  maximum  sea  level  takeoff 
weight  (or  cmy  lesser  weight  that  may  be 
necessary  to  demonstrate 
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(7)  The  airplane  trimmed  for  takeoff; 

(8)  The  propeller  of  the  inoperative 
engine— 

(i)  Windmilling; 

(ii)  In  the  most  probable  position  for 
the  specific  design  of  the  propeller  con¬ 
trol;  or 

(iii)  Feathered,  if  the  airplane  has  an 
automatic  feathering  device  acceptable 
to  the  Administrator  for  showing  com- 
I^iance  with  the  climb  requirements  of 
S  25^1;  and 

(9)  The  airplane  airborne  and  the 
groimd  effect  negligible. 

(b)  The  rudder  forces  required  to 
maintain  control  at  may  not  exceed 
180  pounds  nor  may  it  be  necessary  to 
throttle  the  remaining  engines.  During 
recovery,  the  airplane  may  not  assume 
any  dangerous  attitude,  nor  require  ex¬ 
ceptional  piloting  skill,  alertness,  or 
strength  to  prevent  a  heading  change  of 
more  than  20  degrees. 

[Revision  note;  Based  on  §  4b.l33] 

Trim 

§  25.111  Trim. 

(a)  General.  The  airplane  must  meet 
the  trim  requirements  of  this  section 
after  being  trimmed,  and  without  fur¬ 
ther  pressure  upon,  or  movement  of,  ei¬ 
ther  the  primary  controls  or  their  cor¬ 
responding  trim  controls  by  the  pilot  or 
the  automatic  pilot. 

(b)  Lateral  and  directional  trim.  The 
airplane  must  maintain  lateral  and  di¬ 
rectional  trim  with  the  most  adverse 
lateral  displacement  of  the  center  of 
gravity  within  the  relevant  operating 
limitations,  during  all  normally  expected 
conditions  of  operation  (including  oper¬ 
ation  at  any  speed  from  1.4  to 

(c)  longitudinal  trim.  The  airplane 
must  maintain  longitudinal  trim  dur¬ 
ing — 

(1)  A  climb  with  maximum  continu¬ 
ous  power  at  a  speed  not  in  excess  of 

1.4  Vg^,  with  the  landir^  gear  retracted, 

and  the  wing  flaps  (i)  retracted  and 
(ii)  in  the  takeoff  position; 

(2)  A  glide  with  power  off  at  a  speed 
not  in  excess  of  1.4  Va  ,  with  the  landing 

gear  extended,  the  wing  flaps  (1)  re¬ 
tracted  and  (ii)  extended,  the  most  for¬ 
ward  center  of  gravity  position  approved 
for  landing  with  the  maximum  landing 
weight,  and  with  the  most  forward  cen¬ 
ter  of  gravity  position  approved  for 
landing  regardless  of  weight;  and 

(3)  Level  flight  at  any  speed  from 

1.4  Vg_^  to  VjgQ/MjiQ,  with  the  landing 

gear  and  wing  flaps  retracted,  and  from 

1.4  to  with  the  landing  gear 

extended. 

(d)  Longitudinal,  directional,  and 
lateral  trim.  The  airplane  must  main¬ 
tain  longitudinal,  directional,  and  lateral 
trim  (and  for  lateral  trim,  the  angle  of 
bank  may  not  exceed  five  degrees)  at  a 
speed  equal  to  1.4  Vg^  during  climbing 

flight  with — 

(1)  The  critical  engine  inoperative; 

(2)  The  remaining  engines  operating 
at  maximum  continuous  power;  and 

(3)  The  landing  gear  and  wing  flaps 
retracted. 


(e)  Trim  /or  airplanes  with  four  or 
more  engines.  The  airplane  must  main¬ 
tain  trim  in  rectilinear  flight — 

(1)  At  the  climb  speed,  configuration, 
and  power  required  by  S  25.53  for  the 
purpose  of  establishing  the  rate  of  climb; 

(2)  With  the  most  unfavorable  center 
of  gravity  position;  and 

(3)  At  the  weight  at  which  the  two- 

engine-inoperative  climb  is  equal  to  at 
least  0.01  3  at  an  altitude  of  5,000 

feet.  ° 

[Revision  note:  Combines  §S4b.l40,  4b.l41, 
4b.l42,  4b.l43,  and  4bl44] 

Stabilitt 
§  25.121  General. 

The  airplane  must  be  longitudinally, 
directionally,  and  laterally  stable  in  ac¬ 
cordance  with  the  provisions  of 
§§25.123-25.135.  In  addition,  suitable 
stability  is  required  in  other  conditions 
normally  encountered  in  service,  if  flight 
tests  show  it  is  necessary  for  safe 
operation. 

[Revision  note:  Based  on  §  4b.l50] 

§  25.123  Static  longitudinal  stability. 

Under  the  conditions  specified  in 
§§  25.125  through  25.131,  the  character¬ 
istics  of  the  elevator  control  forces  (in¬ 
cluding  friction)  and  the  elevator  con¬ 
trol  surface  displacement  must  be  as 
follows: 

(a)  A  pull  must  be  required  to  obtain 
and  maintain  speeds  below  the  specified 
trim  speed,  and  a  push  must  be  required 
to  obt^  and  maintain  speeds  above  the 
specified  trim  speed.  In  addition,  if  the 
elevator  control  forces  are  not  dependent 
upon  the  hinge  moments  of  the  elevator 
control  surface,  it  must  also  be  shown 
that  upward  displacement  of  the  eleva¬ 
tor  trailing  edge  is  required  to  obtain  and 
maintain  speeds  below  the  specified  trim 
speed,  and  a  downward  displacement  of 
the  elevator  trailing  edge  is  required  to 
obtain  and  maintain  speeds  above  the 
specified  trim  speed.  These  criteria 
apply  to  any  speed  that  can  be  obtained 
except  that  these  speeds  need  not  be 
greater  than  the  landing  gear  or  the 
wing  fiap  operating  limit  speed,  or 
Vpfj/Mfc,  whichever  is  appropriate,  nor 
less  than  the  minimum  ^ed  in  steady, 
unstalled  fiight. 

(b)  The  airspeed  must  return  to  within 
10  percent  of  the  originsd  trim  speed 
when  the  control  force  is  slowly  released 
from  any  speed  within  the  limits  defined 
in  paragraph  (a)  of  this  section. 

(c)  The  stable  slope  of  the  stick  force 
versus  speed  curve  may  not  be  less  than 
0.5  pound  for  each  three  knots  nor  ex¬ 
ceed  a  value  beyond  which  control  of  the 
airplane  is  difficult. 

[Revision  note:  Based  on  §  4b.l51] 

§  25.125  Stability  during  landing. 

The  stick  force  curve  and,  if  required 
by  §  25.123(a),  the  elevator  angle  curve 
must  have  stable  slopes,  and  the  stick 
force  may  not  exceed  80  pounds,  at  any 
speed  between  1.1  Vg^  and  1.8  Vg^  with 
the — 

(a)  Wing  flaps  in  the  landing  position; 

(b)  Landing  gear  extended; 

(c)  Maximum  landing  weight; 


(d)  Power  or  thrust  off  on  all  engines; 
and 

(e)  Airplane  trimmed  at  1.4  7.  with 

“0 

power  or  thrust  off. 

[Revision  note:  Based  on  $  4b.l52] 

§  25.127  Stability  during  approach. 

The  stick  force  curve  and,  if  required 
by  §  25.123(a),  the  elevator  angle  curve 
must  have  stable  slopes  at  all  speeds  be¬ 
tween  1.1  Vg^  and  1.8  Vg^  with  the — 

(a)  Wing  flaps  in  the  approach  posi¬ 
tion; 

(b)  Landing  gear  retracted; 

(c)  Maximiim  landing  weight;  and 

(d)  Airplane  trimmed  at  1.4  Vg  with 

enough  power  to  maintain  level  fiight  at 
this  speed. 

[Revision  note:  Based  on  $  4b.l53] 

§  25.129  Stability  during  climb. 

The  stick  force  curve  and,  if  required 
by  §  25.123(a),  the  elevator  angle  curve 
must  have  stable  slopes  at  all  speeds 
between  85  and  115  percent  of  the  speed 
at  which  the  airplane — 

(a)  Is  trimmed,  with — 

(1)  Wing  flaps  retracted; 

(2)  Landing  gear  retracted; 

(3)  Maximum  takeoff  weight;  and 

(4)  75  percent  of  maximum  con¬ 
tinuous  power  for  reciprocating  engines 
or  the  maximum  power  or  thrust  selected 
by  the  applicant  as  an  operating  limita¬ 
tion  for  use  during  climb  for  turbine 
engines;  and 

(b)  Is  trimmed  at  the  best  rate-of- 
climb  speed  except  that  the  speed  need 
not  be  less  than  1.4  Vg^. 

[Revision  note:  Based  on  S  4b.l54) 

§  25.131  Stability  during  cruising. 

(a)  Landing  gear  retracted;  high 
speed.  The  stick  force  curve  and,  if  re¬ 
quired  by  §  25.123(a),  th^  elevator  angle 
curve  must  have  stable  slopes  at  all 
speeds  from  Vp^/MpQ  to  the  lower  of  the 

speed  equal  to  VpQ—(  ^  j  or  50 

knots  less  than  the  trim  speed  specified 
in  subparagraph  (4)  of  this  paragraph 
(however,  the  speed  need  not  be  less 
than  1.4  Vg^)  and  the  stick  force  may 

not  exceed  ^  pounds  with — 

(1)  Wing  flaps  retracted; 

(2)  The  most  critical  weight  between 
maximum  landing  weight  and  maximum 
takeoff  weight; 

(3)  75  percent  of  maximum  continu¬ 
ous  power  for  reciprocating  engines  or, 
for  turbine  engines,  the  maximum  cruis¬ 
ing  power  (though  it  need  not  exceed 
that  power  required  at  Vuo^Mgo) 
selected  by  the  applicant  as  an  operating 
limitation;  and 

(4)  The  airplane  trimmed  for  level 
fiight  with  the  power  required  in  sub- 
paragraph  (3)  of  this  paragraph. 

(b)  Landing  gear  retracted;  low  speed. 
The  stick  force  curve  and,  if  required  by 
§  25.123(a),  the  elevator  angle  curve 
must  have  stable  slopes  at  all  speeds  from 

a  ig)eed  equal  to 

to  1.4  Vg^.  At  altitudes  where  Mach 
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number  is  critical,  the  calibrated  air¬ 
speed  corresponding  to  may  be 

used  to  calculate  the  speed 


'fc  \  2  / 


These  curves  must  have  stable  slopes, 
and  the  stick  force  may  not  exceed  50 
pounds,  with — 

(1)  Wing  flaps  retracted; 

(2)  The  most  critical  weight  between 
the  maximum  landing  weight  and  maxi- 
miun  takeoff  weight ; 

(3)  Power  required  for  level  flight  at 


a  speed  equal  to  ^FO 


and 

(4)  The  airplane  trimmed  for  level 
flight  with  the  power  required  in  sub- 
paragraph  (3)  of  this  paragraph. 

(c)  Landing  gear  extended.  The  stick 
force  curve  and,  if  required  by  S  25.123 

(a) ,  the  elevator  angle  curve  must  have 
stable  slopes  at  all  speeds  between 
1.4  Vg^  and  and  the  stick  force  may 

not  exceed  50  pounds  with — 

(1)  Wing  flaps  retracted; 

(2)  The  most  critical  weight  between 
the  maximum  landing  weight  and  maxi¬ 
mum  takeoff  weight; 

(3)  Power  required  for  level  flight  at 

(4)  The  airplane  trimmed  for  level 
flight  with  the  power  required  in  sub- 
paragraph  (3)  of  this  paragraph. 


[Revision  note:  Based  on  §  4b.l55] 


§  25.133  Dynamic  longitudinal,  direc¬ 
tional,  and  lateral  stability. 

Any  short  period  oscillation  occurring 
between  stalling  speed  and  maximum 
allowable  speed  appropriate  to  the  con- 
flguration  of  the  airplane  (for  example, 
^FE>  or  '^Fof^Fo^  “'ist  be  heavUy 
damped  with  the  primary  controls  (1) 
free  and  (2)  in  a  fixed  position. 

[Revision  note:  Combines  ii4b.l66  and 
4b.l68] 

§  25.135  Static  directional  and  lateral 
stability. 

(a)  The  static  directional  stability  (as 
shown  by  the  tendency  to  recover  from  a 
skid  with  the  rudder  free)  must  be  posi¬ 
tive  with  all  landing  gear  and  flap  posi¬ 
tions  and  ssnnmetrical  power  conditions, 
at  all  speeds  from  1.2  Vg^  up  to  ^FB> 

or  Vgo/MpQ  (whichever  is  appro¬ 
priate  to  the  airplane  conflguration) . 

(b)  The  static  lateral  stability  (as 
shown  by  the  tendency  to  raise  the  low 
wing  in  a  sideslip  with  the  aileron  con¬ 
trols  free  and  with  all  landing  gear  and 
flap  positions  and  symmetrical  power 
conditions)  must  be  positive  at  Vpg, 

or  ^fqI^fo  (whichever  is  appropriate 
to  the  airplane  conflguration)  and  may 
not  be  negative  at  a  speed  equal  to 

(c)  In  straight,  steady,  sideslips  (im- 
accelerated  forward  slips)  the  aileron 
and  rudder  control  movements  and  forces 
must  be  substantially  proportional  to  the 
angle  of  sideslip,  and  the  factor  of  pro¬ 
portionality  must  lie  between  limits 
found  necessary  for  safe  operation 
throughout  the  range  of  sideslip  angles 


appropriate  to  the  operation  of  the  air¬ 
plane.  At  greater  angles,  up  to  the  angle 
at  which  full  rudder  control  is  used  or  a 
rudder  pedal  force  of  180  pounds  is  ob¬ 
tained,  the  rudder  pedal  forces  may  not 
reverse  and  increased  rudder  deflection 
must  produce  increased  angles  of  side¬ 
slip.  Unless  the  airplane  has  a  yaw 
indicator,  there  must  be  enough  bank  ac¬ 
companying  sideslipping  to  clearly  indi¬ 
cate  any  departure  from  steady  unyawed 
flight. 

[Revision  note:  Based  on  §  4b.l57] 

Stalling  Charactemsticts 
§  25.141  Stalls;  symmetrical  power. 

(a)  Stalls  must  be  shown  with  the  air¬ 
plane  in  straight  flight  and  in  30  degree 
banked  turns  with  power  off,  and  with 
the  power  necessary  to  maintain  level 
flight  at  a  speed  of  1.6  Vg  (where  Vg 

X  1 

corresponds  to  the  stalling  speed  with 
flaps  in  the  approach  position,  the  land¬ 
ing  gear  retracted,  and  maximum  land¬ 
ing  weight) .  These  stalls  must  be  shown 
with — 

(1)  Wing  flaps  and  landing  gear  in 
any  likely  combination  of  positions; 

(2)  Representative  weights  within  the 
range  for  which  certiflcation  is  requested; 
and 

(3)  The  center  of  gravity  in  the  most 
adverse  position  for  recovery. 

(b)  The  stall  demonstration  must  be 
conducted  as  follows : 

(1)  With  the  airplane  trimmed  for 
straight  flight  at  the  speed  prescribed 
in  §  25.37(c)  (2)  (i)  for  reciprocating  en¬ 
gine  powered  airplanes,  or  in  §  25.67  (b) 
(1)  for  turbine  engine  powered  airplanes, 
reduce  the  speed  by  means  of  the  elevator 
control  until  it  is  steady  at  slightly  above 
stalling  speed.  Apply  elevator  control  at 
a  rate  that  the  ^)eed  reduction  does  not 
exceed  one  mile  per  hour  per  second 
until  (i)  tile  airplane  is  stalled,  or  (ii) 
the  control  reaches  the  stop. 

(2)  The  airplane  is  considered  stalled 
when,  at  an  angle  of  attack  measurably 
greater  than  that  of  maximum  lift,  the 
inherent  flight  characteristics  give  a 
clear  indication  to  the  pilot  that  the  air¬ 
plane  is  stalled.  Typical  indications  of 
a  stall  are  a  nose-down  pitch,  or  a  roll, 
that  cannot  be  readily  arrested,  or,  if 
clear  enough,  a  loss  of  control  effective¬ 
ness,  an  abrupt  change  in  control  force 
or  motion,  characteristic  buffeting,  or  a 
distinctive  vibration  of  the  pilot’s  con¬ 
trols.  However,  for  airplanes  with  im- 
mistakable  inherent  aerodsmamic  warn¬ 
ing  (such  as  buffeting,  small  amplitude 
pitch  or  roll  oscillations,  or  distinctive 
shaking  of  the  pilot’s  control)  associated 
with  the  stall  in  all  required  conflgura- 
tions,  the  speed  need  not  be  reduced 
below  a  value  providing  an  adequate  stall 
warning  margin  as  specifled  in  §  25.145. 

(3)  After  the  airplane  is  stalled,  re¬ 
cover  by  normal  recovery  techniques. 

'  (c)  During  the  stall  demonstration,  it 
must  be  possible  to  produce  and  to  cor¬ 
rect  roll  and  yaw  by  unreversed  use  of 
the  aileron  and  rudder  controls,  up  to 
the  moment  the  airplane  is  stalled.  No 
abnormal  nose-up  pitching  may  occur. 
The  longitudinal  control  force  must  be 
positive  up  to  and  throughout  the  stall. 


(d)  Straight  flight  stalls  must  be  en¬ 
tered  with  wings  level.  The  roll  occur¬ 
ring  between  the  stall  and  the  completion 
of  the  recovery  may  not  exceed  approxi¬ 
mately  20  degrees. 

(e)  In  turning  flight  stalls,  the  action 
of  the  airplane  after  the  stall  may  not 
be  so  violent  or  extreme  as  to  make  it 
difficult,  with  normal  piloting  skill,  to 
effect  a  prompt  recovery  and  to  regain 
control  of  the  airplane. 

(f)  In  both  the  straight  flight  and  the 
turning  flight  stall  demonstrations,  it 
must  be  possible  to  promptly  prevent  the 
airplane  from  stalling  and  to  recover 
from  the  stall  by  normal  use  of  the 
controls. 

[Revision  note:  Based  on  §  4b.l60] 

§  25.143  Stalls;  Asymmetrical  power. 

(a)  It  must  be  possible  to  safely  re¬ 
cover  from  a  stall  with  the  critical  engine 
Inoperative — 

(1)  Without  applying  power  to  the  in¬ 
operative  engine ; 

(2)  With  flaps  and  landing  gear  re¬ 
tracted;  and 

(3)  With  the  remaining  engines  oper¬ 
ating  at  up  to  75  percent  of  maximum 
continuous  power,  or  up  to  the  power  at 
which  the  wings  can  be  held  level  laterally 
with  the  use  of  maximum  control  travel, 
whichever  is  less. 

(b)  The  operating  engines  may  be 
throttled  back  during  stall  recovery. 

[Revision  note:  Based  on  §  4b.l61] 

§  25.145  Stall  warning. 

(a)  Stall  warning  with  sufficient  mar¬ 
gin  to  prevent  inadvertent  stalling  with 
the  flaps  and  landing  gear  in  all  normal 
positions  must  be  clear  and  distinctive 
to  the  pilot  in  straight  and  turning  flight. 
The  warning  may  be  ftimished  either 
through  the  inherent  aerodsmamic  quali¬ 
ties  of  the  airplane  or  by  a  device  that 
will  give  clearly  distinguishable  indica¬ 
tions  under  all  expected  conditions  of 
flight.  A  visual  stall  warning  device  that 
requires  the  attention  of  the  crew  within 
the  cockpit  is  not  acceptable  by  itself. 

(b)  A  stall  warning  beginning  at  a 
speed  of  7  percent  above  the  stalling 
speed  meets  the  requirements  of  this  sec¬ 
tion.  Lesser  margins  are  acceptable  if 
the  stall  warning  has  enough  clarity, 
duration,  distinctiveness,  or  other  similar 
properties. 

[Revision  note:  Combines  S§  4b.l62  and  last 
sentence  of  4b.l62-l  ] 

§  25.151  Longitudinal  stability  and  con¬ 
trol. 

Groxtp  Handling  Characteristics 

(a)  There  may  be  no  uncontrollable 
tendency  for  landplanes  to  nose  over  in 
any  reasonably  expected  operating  con¬ 
dition  or  when  reboimd  occurs  during 
landing  or  takeoff.  Wheel  brakes  must 
operate  smoothly  and  may  not  induce 
any  undue  tendency  to  nose  over. 

(b)  When  a  tail-wheel  landii^  gear 
is  used  it  must  be  possible,  during  the 
takeoff  ground  run  on  concrete,  to  main¬ 
tain  any  attitude  up  to  thrust  line  level, 
at  80  percent  of 

[Revision  note:  Based  on  §  4b.l70] 
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§  25.1S3  Directioiud  stability  and  con- 
troL 

(a)  niere  may  be  no  uncontrollable 
ground-looping  tendency  in  90*  cross 
winds  of  velocity  up  to  0.2  Vg^  at  any 

ground  speed  at  which  the  airplane  may 
be  expected  to  be  operated.  This  may  be 
shown  while  establishing  the  cross  wind 
component  velocity  required  by  §  25.157. 

(b)  Landplanes  must  be  satisfactorily 
controllable,  without  exceptional  piloting 
skill  or  alertness,  in  power-off  landings 
at  normal  landing  speed,  without  the  use 
of  brakes  or  engine  power  to  maintain 
a  straight  path.  This  may  be  shown  dur¬ 
ing  power-off  landings  made  in  conjunc¬ 
tion  with  other  tests. 

(c)  The  airplane  must  have  adequate 
directional  control  during  taxiing.  This 
may  be  shown  during  taxiing  prior  to 
takeoffs  made  in  conjunction  with  other 
tests. 

[Revision  note:  Cksmblnea  S{4b.l71  and 
4b.l71-ll 

§  25.155  Shock  absorption. 

The  shock  absorbing  mechanism  may 
not  damage  the  structure  of  the  airplane 
when  the  airplane  is  taxied  on  the  rough¬ 
est  ground  that  it  is  reasonable  to  expect 
the  airplane  to  encounter  in  normal  op¬ 
eration. 

(Revision  note:  Based  on  |  4b.l72] 

§  25.157  Demonstrated  crosswind  com- 
_  ponent. 

A  cross  component  of  wind  velocity, 
that  is  shown  to  be  safe  for  takeoff  or 
landing,  must  be  established. 

[Revision  note:  Based  on  {  4b.l73] 

Watek  Handling  Characteristics 
§  25.161  Water  conditkms. 

The  most  adverse  water  conditions,  in 
which  the  seaplane  or  amphibian  is 
shown  to  be  safe  for  takeoff,  taxiing,  and 
landing,  must  be  established. 

[Revision  note:  Based  on  S  4b.l80] 

§  25.163  Wind  conditions. 

The  following  wind  velocities  must  be 
established: 

(a)  A  lateral  component  of  wind 
velocity,  not  less  than  0.2  Vg^,  at  and 

below  which  it  is  shown  that  the  sea¬ 
plane  or  amphibian  is  safe  for  takeoff 
and  landing  under  all  water  conditions 
in  which  it  is  likely  to  be  operated. 

(b)  A  wind  velocity  at  and  below 
which  it  is  shown  that  the  seaplane  or 
amphibian  is  safe  for  taxing  in  all  di¬ 
rections  under  all  water  conditions  in 
which  it  is  likely  to  be  operated. 

[Revision  note:  Based  on  §  4b.l81] 

§  25.165  Contrcd  and  stability  on  die 
water. 

(a)  During  takeoff,  taxiing,  and  land¬ 
ing,  and  in  the  conditions  set  forth  in 
paragraph  (b)  of  this  secticm,  the  sea¬ 
plane  or  amphibian  may  not  show — 

(1)  Any  dangerous  uncontrollable 
porpoising,  bouncing,  or  swinging 
tendency; 

(2)  Any  submerging  of  auxiliary  floats 
or  sponsons.  any  immersion  of  wi^  tips, 
propeller  blades,  or  other  parts  that  are 
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not  designed  to  withstand  the  resulting 
water  loads;  and 

(3)  Any  spray  forming  that  would  im- 
pair  the  idiot's  view,  cause  damage,  or 
result  in  the  taking  in  of  an  undue 
quantity  of  water. 

(b)  Compliance  with  the  requirements 
of  paragraph  (a)  of  this  section  must 
be  shown — 

(1)  In  water  conditions,  from  smooth 
to  the  most  adverse  condition  established 
in  accordance  with  §  25.161 ; 

(2)  In  wind  and  cross-wind  velocities, 
water  currents,  and  associated  waves 
and  swells  that  the  seaplane  or  amphib¬ 
ian  is  likely  to  encounter  in  operation 
on  water; 

(3)  At  speeds  at -which  the  seaplane 
or  amphibian  is  likely  to  be  operated  on 
the  water; 

(4)  With  sudden  failure  of  the  critical 
engine  occurring  at  any  time  the  sea¬ 
plane  or  amphibian  is  operated  on  water; 
and 

(5)  At  all  seaplane  or  amphibian 
weights  and  center  of  gravity  positions, 
within  the  range  of  loading  conditions 
for  which  certification  is  requested,  rele¬ 
vant  to  each  condition  of  operation. 

(c)  In  the  water  conditions  of  para¬ 
graph  (b)  of  this  section,  and  in  the 
corresponding  wind  conditions,  the  sea¬ 
plane  or  amphibian  must  be  able  to  drift 
for  five  minutes  with  engines  inoperative, 
aided,  if  necessary,  by  a  sea  anchor. 

[Revision  note:  Based  on  §  4b.l82] 
Miscellaneous  Flight  Requirements 
§  25.171  Vibration  and  buffeting. 

(a)  All  parts  of  the  airplane  must  be 
shown  in  flight  to  be  free  from  excessive 
vibration,  under  all  speed  and  power 
conditions  appropriate  to  the  operation 
of  the  airplane,  up  to  at  least  the  mini¬ 
mum  value  allowed  for  in  §  25.203(e). 
The  maximum  speeds  shown  must  be 
used  in  establishing  the  operating  limi¬ 
tations  of  the  airplane  in  accordance 
with  §  25.1153. 

(b)  There  may  be  no  buffeting  condi¬ 
tion,  in  normal  flight,  severe  enough  to 
interfere  with  the  control  of  the  air¬ 
plane,  to  cause  excessive  fatigue  to  the 
crew,  or  to  cause  structural  damage. 
Stall  warning  buffeting  within  these 
limits  is  allowable. 

[Revision  note:  Based  on  §  4b.l90] 

§  25.173  High-speed  characteristics. 

(a)  Speed  increase  and  recovery  char- 
acteristics.  The  following  speed  in¬ 
crease  and  recovery  characteristics  must 
be  met: 

(1)  Operating  conditions  or  char¬ 
acteristics  likely  to  cause  inadvertent 
speed  increases  (including  upsets  in 
pitch  and  roll)  must  be  simulated  with 
the  airplane  trimmed  at  any  likely 
cruise  speed  up  to  Vj^q/Mj/q.  Examples 
of  operating  conditions  or  characteristics 
likely  to  cause  speed  increases  are  gust 
upsets,  inadvertent  control  movements, 
low  stick  force  gradient  in  relation  to 
control  friction,  passenger  movement, 
'leveling  off  from  climb,  and  descent  from 
Mach  to  airspeed  limit  altitudes.  Allow¬ 
ing  for  pilot  reaction  time  after  effective 
Inherent  or  artificial  speed  warning  oc¬ 


curs.  it  must  be  shown  that  the  airplane 
can  be  recovered  to  a  normal  attitude 
and  its  speed  reduced  to  with¬ 

out  requiring  exceptional  pilot  strength 
or  skill,  without  exceeding  V^/Mg, 
Vjip/Mjyp,  or  the  structural  limitations, 
and  without  buffeting  that  would  cause 
structural  damage. 

(2)  There  may  be  no  reversal  of  air¬ 
plane  response  to  pilot  control  movement 
about  any  axis  at  any  speed  up  to 
Any  reversal  of  elevator  con¬ 
trol  force  or  tendency  of  the  airplane  to 
pitch,  roll,  or  yaw  must  be  mild  and 
readily  controllable  using  normal  pilot¬ 
ing  techniques. 

(b)  Maximum  speed  for  stability 
characteristics.  Vp^/Mpc-  Vpc/^pc  is 
the  maximum  speed  at  which  the 
requirements  of  §§  25.105(e).  25.131 

(a) ,  25.133,  and  25.135  (a)  and  (b) 
must  be  met  with  flaps  and  landing  gear 
retracted.  It  may  not  be  less  than  a 
speed  midway  between  Vj^o/M^fQ  and 
Vjjp/Mjjp,  except  that,  in  the  altitude 
range  where  Mach  number  is  the  limiting 
factor,  Mpc  need  not  exceed  the  Mach 
number  at  which  effective  speed  warn¬ 
ing  occurs. 

[Revision  note:  Based  on  §  4b.l91) 

Subpart  C — Strength  Requirements 
General 
§  25.191  Loads. 

(a)  Strength  requirements  are  speci¬ 
fied  in  terms  of  limit  loads,  which  are  the 
maximum  loads  to  be  expected  in  service, 
and  ultimate  loads,  which  are  limit  loads 
multiplied  by  prescribed  factors  of  safe¬ 
ty.  Unless  otherwise  specified,  aU  pre¬ 
scribed  loads  are  limit  loads. 

(b)  Unless  otherwise  provided,  the 
specifled  air,  ground,  and  water  loads 
must  be  placed  in  equilibrium  with  in¬ 
ertia  forces,  considering  all  items  of  mass 
in  the  airplane.  All  these  loads  must 
be  distributed  in  a  manner  conserva¬ 
tively  approximating  or  closely  repre¬ 
senting  actual  conditions.  If  deflections 
imder  load  would  signiflcantly  change 
the  distribution  of  external  or  internal 
loads,  this  redistribution  must  be  taken 
into  account. 

[Revision  note:  Based  on  SS  4b.200  (less 
(a))l 

§  25.193  Factor  of  safety. 

Unless  otherwise  specifled  in  this  part, 
a  factor  of  safety  of  1.5  must  be  used. 

[Revision  note: .Based  on  §  4b.200(a)  ] 

§  25.195  Strength  and  deformation. 

(a)  The  structure  must  be  able  to  sup¬ 
port  limit  loads  without  detrimental  per¬ 
manent  deformations.  At  all  loads  up  to 
limit  loads,  the  deformation  may  not  in¬ 
terfere  with  safe  operation. 

(b)  The  structure  must  be  able  to  sup¬ 
port  ultimate  loads  without  failure  for 
at  lesust  three  seconds.  However,  when 
proof  of  strength  is  shown  by  dyh^ic 
tests  simulating  actual  load  conditions, 
the  three  second  limit  does  not  apply. 

(c)  Where  structural  flexibility  is  of  a 
degree  that  any  rate  of  load  application 
likely  to  occur  in  the  operating  condi- 
ticms  might  produce  transient  stresses 
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appreciably  higher  than  those  corre¬ 
sponding  to  static  loads,  the  effects  of 
this  rate  of  application  must  be 
considered. 

[Revision  note:  Based  on  §  4b .201] 

§  25.197  Proof  of  structure. 

(a)  Proof  of  compliance  of  the  struc¬ 
ture  with  the  strength  and  deformation 
requirements  of  §  25.195  must  be  made 
for  all  critical  loading  conditions.  Proof 
of  compliance  by  means  of  structural 
analysis  is  acceptable  only  if  the  struc¬ 
ture  conforms  to  types  for  which  experi¬ 
ence  has  shown  this  method  to  be  reli¬ 
able.  In  all  other  cases,  substantiating 
load  tests  are  required.  Certain  por¬ 
tions  of  the  structure  must  be  tested  as 
specified  in  .§  25.391. 

(b)  Proof  of  compliance  of  the  struc¬ 
ture  with  the  fatigue  evaluation  require¬ 
ments  of  §  25.341  must  be  made. 

[Revision  note:  Based  on  §  4b.202] 

Flight  Loads 

§  25.201  Flight  loads;  generaL 

(a)  Flight  load  factors  represent  the 
ratio  of  the  aerodynamic  force  compo¬ 
nent  (acting  normal  to  the  assumed 
longitudinal  axis  of  the  airplane)  to  the 
weight  of  the  airplane.  A  positive  load 
factor  denotes  an  aerodsmamic  force  act¬ 
ing  upward  with  respect  to  the  airplane. 

(b)  Considering  compressibility  effects 
at  all  si>eeds,  the  airplane  must  conform 
to  the  flight  load  requirements  in  this 
part — 

(1)  At  critical  altitudes  within  the 
range  of  altitudes  selected  by  the  for 
applicant; 

(2)  At  all  weights  between  the  design 
minimum  weight  and  the  design  maxi¬ 
mum  weight;  and 

(3)  With  any  practicable  distribution 
of  disposable  load  within  the  operating 
limitations  recorded  in  the  Airplane 
Flight  Manual. 

[Revision  note:  Based  on  §  4b.210  (less  (b) 
and  (c) )  ] 

§  25.203  Design  airspeeds. 

The  selected  design  airspeeds  are 
equivalent  airspeeds  (EAS)  and  may 
not  be  less  than  the  speeds  set  forth  in 
this  section.  Estimated  values  of  the 
speeds  Va  and  Va  must  be  conservative. 

”0  "l 

(a)  Design  flap  speeds,  Vp.  The  de¬ 
sign  flap  speed  for  each  flap  position 
(established  in  accordance  with  §  25.437 
(a) )  must  be  sufficiently  greater  than  the 
operating  speed  recommended  for  the 
corresponding  stage  of  flight  (including 
balked  landings)  to  allow  for  probable 
variations  in  control  of  airspeed  and 
for  transition  from  one  flap  position  to 
another.  If  an  automatic  flap  position¬ 
ing  or  load  limiting  device  is  used,  the 
speeds  and  corresponding  flap  positions 
programmed  or  allowed  by  the  device 
may  be  used.  Vp  may  not  be  less  than — 

(1)  l.ff  with  the  flaps  in  takeoff 

position  at  maximum  takeoff  weight; 

(2)  1.8  Vg^  with  the  flaps  in  approach 

position  at  maximum  landing  weight; 
and 

(3)  1.8  Vg^  with  the  flaps  in  landing 
position  at  maximum  landing  weight. 


(b)  Design  maneuvering  speed  V^. 
(1)  The  design  maneuvering  speed 

is  equal  to  Vg^y/n  where — 

(1)  n  is  the  limit  positive  maneuvering 
load  factor  at  and 

(ii)  Vg^  is  the  stalling  speed  with 
flaps  retracted. 

(2)  and  must  be  evaluated  at 

the  design  weight  and  altitude  under 
consideration.  need  not  be  greater 
than  Vf,  or  the  speed  at  which  the  posi¬ 
tive  curve  intersects  the  positive 

maneuver  load  factor  line,  whichever  is 
less. 

(c)  Design  speed  for  maximum  gust 

intensity.  Vp.  (1)  y^  must  be  either  the 
speed  determined  by  the  intersection  of 
the  line  representing  the  maximum  posi¬ 
tive  lift  Cp  the  representing 

the  rough  air  gust  velocity  on  the  gust 
y-n  diagram,  or  (V^^,)  y^^,  whichever 
is  less  where — 

(1)  ng  is  the  positive  airplane  gust 
load  factor  due  to  gust,  at  speed  Vq  (in 
accordance  with  §25.211),  and  at  the 
particular  weight  under  consideration; 
and 

(ii)  Vg  is  the  stalling  speed  with  the 
.  1 

flaps  retracted  at  the  particular  weight 
under  consideration. 

(2)  y^  need  not  be  greater  than  y^. 

(d)  Design  cruising  speed,  Vq.  The 
minimiim  design  cruising  speed  must 
be  sufficiently  greater  than  Vp  to  provide 

inadvertent  speed  increases  likely 
to  occur  as  a  result  of  severe  atmospheric 
turbulence.  In  the  absence  of  a  rational 
investigation  substantiating  the  use  of 
other  values,  V^  may  not  be  less  than 
y3+50  (m.p.h.).  However,  it  need  not 
exceed  the  maximum  speed  in  level  flight 
at  maximum  continuous  power  for  the 
corresponding  altitude.  At  altitudes 
where  Vp  is  limited  by  Mach  number,  Vp 
may  be  limited  to  a  selected  Mach 
.  number. 


(e)  Design  dive  speed,  Vp.  The  se¬ 
lected  design  dive  speed  must  be  used  in 
determining  the  maximum  operating 
limit  speed  for  the  airplane  in  accordance 
with  §  25.1153. 

[Revision  note:  Based  on  §  4bi210(b)  ] 

§  25.205  Design  fuel  and  oil  loads. 

(a)  The  disposable  load  combinations 
must  include  all  fuel  and  oil  loads  in  the 
range  from  zero  fuel  and  oil  to  the  se¬ 
lected  maximum  fuel  and  oil  loads.  A 
structural  reserve  fuel  condition,  not 
exceeding  45  minutes  of  fuel  under  op¬ 
erating  conditions  deflned  in  §  25.733(c) , 
may  be  selected. 

(b)  If  a  structural  reserve  fuel  condi¬ 
tion  is  selected,  it  must  be  used  as  the 
minimum  fuel  weight  condition  for 
showing  compliance  with  the  flight  load 
requirements  as  prescribed  in  this  sub¬ 
part.  In  addition — 

(1)  The  structure  must  be  designed 
for  a  condition  of  zero  fuel  and  oil  in  the 
wing  at  limit  loads  corresponding  to — 

(1)  A  maneuvering  load  factor  of 
+2.25;  and 

(ii)  Gust  intensities  equal  to  85  per¬ 
cent  of  the  values  prescribed  in  §  25.211; 

(2)  Fatigue  evaluation  of  the  struc¬ 
ture  must  account  for  any  increase  in 
operating  stresses  resulting  from  the  de¬ 
sign  condition  of  subparagraph  (b)  (1) 
of  this  paragraph;  and 

(3)  The  flutter,  deformation,  and  vi¬ 
bration  requirements  must  also  be  met 
with  zero  fuel. 

[Revision  note:  Based  on  §  4b.2l0(c)  ] 

§  25.207  Flight  envelope. 

(a)  The  strength  requirements  must 
be  met  at  all  combinations  of  airspeed 
and  load  factor  on  and  within  the 
boundaries  of  the  representative  ma¬ 
neuvering  and  gust  envelopes  (y-n  dia¬ 
grams)  of  paragraphs  (b)  and  (c)  of  this 
section.  These  envelopes  must  also  be 
used  in  determining  the  airplane  struc¬ 
tural  operating  limitations  as  specifled 
in  §  25.1151. 

(b)  Maneuvering  envelope. 


I 
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(1)  Maneuvering  to  a  positive  limit 
load  factor  of  2.0 ;  and 

(2)  Positive  and  negative  25  fps  de¬ 
rived  gusts  acting  normal  to  the  flight 
path  in  level  flight. 

(b)  If  flaps  or  similar  high  lift  de¬ 
vices  are  to  be  used  as  speed  brakes  in 
en  route  conditions,  and  with  flaps  in  the 
appropriate  position  at  speeds  up  to  the 
flap  design  speed  chosen  for  these  condi¬ 
tions,  resulting  in  limit  load  factors,  the 
airplane  is  assumed  to  be  subjected  to 
ssrmmetrical  maneuvers  and  gusts  with¬ 
in  the  range  determined  by — 

(1)  Maneuvering  to  a  positive  limit 
load  factor  of  2.5;  and 

(2)  Positive  and  negative  derived  gusts 
as  prescribed  in  §  25.211  acting  normal  to 
the  flight  path  in  level  flight. 

(c)  The  airplane  must  be  designed 
for  the  conditions  prescribed  in  para¬ 
graph  (a)  of  this  section,  except  that  the 
airplane  load  factor  need  not  exceed  1.0, 
taking  into  account,  as  separate  condi¬ 
tions,  the  effects  of — 

(1)  Propeller  slipstream  correspond¬ 
ing  to  maximum  continuous  power  at  the 
design  flap  speeds  Vp,.  and  with  takeoff 
power  at  not  less  than  1.4  times  the 
stalling  speed  for  the  particular  flap 
position  and  associated  maximum 
weight;  and 

(2)  A  head-on  gust  of  25  feet  per  sec- 
(Mid  velocity  (EAS). 

[Revision  note:  Based  on  S  4b.212] 

§  25,215  Symmetrical  flight  condition. 

(a)  Procedure.  The  analysis  of  ssma- 
metrical  flight  must  include  at  least  the 
conditions  specified  in  paragraphs  (b), 
(c),  and  (d)  of  this  section.  The  fol¬ 
lowing  procedure  must  be  used  for 
analysis: 

(1)  Enough  points  on  the  maneuver¬ 
ing  and  gust  envelopes  must  be  investi¬ 
gated  to  insure  that  the  maximum  load 
for  each  part  of  the  airplane  structure 
is  obtained.  A  conservative  combined 
envelope  may  be  used  for  this  purpose. 

(2)  All  significant  forces  acting  on  the 
airplane  must  be  placed  in  equilibrium 
in  a  rational  or  conservative  manner. 
The  linear  inertia  forces  must  be  con¬ 
sidered  to  be  in  equilibrium  with  wing 
and  horizontal  tail  surface  loads,  while 
the  angular  (pitching)  inertia  forces 
must  be  considered  to  be  in  equilibrium 
with  wing  and  fuselage  aerodynamic 

slope  of  the  airplane  normal  force  mcxnents  and  horizontal  tail  surface 
coefficient  curve  p«r  radian  loads. 

If  the  gust  loads  are  appUed  to  the  (3)  Where  sudden  displacement  of  a 
wings  and  horizontal  tall  surfaces  control  is  specifled,  the  assiuned  rate  of 
simiiltaneously  by  a  rational  displacement  need  not  exceed  the  rate 
method,  ^e  wing  Mtct^e  slope  that  could  be  applied  by  the  pilot. 

Ct  per  radian  may  be  used  when  ....t  t  ^ 

the^ust  load  Is  applied  to  the  ^  determining  elevator  angles 

wlngsonly  and  the  horizontal  and  chordwise  load  distribution  (in  the 
tall  gust  loads  are  treated  as  a  maneuvering  conditions  of  paragraphs 
separate  condition.  (b)  and  (c)  of  this  section)  in  turns  and 

pullups,  the  effect  of  corresponding 
pitching  velocities  must  be  taken  into 
account. 

(b)  Maneuvering  balanced  conditions. 
Assuming  the  airplane  to  be  in  equi¬ 
librium  with  zero  pitching  acceleration, 
the  maneuvering  conditions  A  through 
I  on  the  maneuvering  envelope  in 
§  25.207(b)  must  be  investigated. 

(c)  Maneuvering  pitching  conditions. 
The  following  conditions  involving  pitch¬ 
ing  acceleration  must  be  investigated: 
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[Revision  note:  Ccnnblnes  §§4b.211  (less  (a)  (b)  The  following  assumptions  must 

and  (b) )  and  figures  4b-2  and  4b-3)  ]  be  made: 

§  25.209  Maneuvering  load  factors.  (1)  The  shape  of  the  gust  Is 

Except  where  limited  by  maximum 
(static)  lift  coefficients,  the  airplane  is 
assumed  to  be  subjected  to  symmetrical  where- 
maneuvers  resulting  in  the  limit  load  s-. 
factors  prescribed  in  paragraphs  (a)  and  "d-. 

(b)  of  this  section.  Pitching  velocities 
appropriate  to  the  corresponding  pull-up  ^de- 
and  steady  turn  maneuvers  must  be 
taken  into  account.  Lower  values  of  (2) 
maneuvering  load  factor  may  be  used  if  tween 
it  is  shown  that  the  airplane  embodies  o\  a 
features  that  make  it  impossible  to  ex-  §  25.2 
ceed  these  lower  values  in  flight.  (c) 

(a)  The  selected  positive  maneuvering  analy 
load  factor  n  for  any  flight  speed  up  to  comp 
Vp  may  not  be  less  than  2.5. 

(b)  The  negative  maneuvering  load 
factor  must  have  a  minimum  value  of 
—1.0  at  all  speeds  up  to  Vp,  and  must 
vary  linearly  with  speed  from  the  value  K^ 
at  Vfj  to  zero  at  Vp. 

[Revision  note:  Based  on  9  4b.211(a)  ]  ^ 

§  25.211  Gust  load  factors. 

(a)  The  airplane  is  assumed  to  be  / 
subjected  to  ssnnmetrical  vertical  gusts  w/i 
while  in  level  flight.  The  resulting  limit  c 
load  factors  must  correspond  to  the  fol-  f 
lowing  conditions: 

(1)  Positive  (up)  and  negative  (down)  * 

rough  air  gusts  of  66  fps  at  the  speed  ^ 

Vg  must  be  considered  at  altitudes  be¬ 
tween  sea  level  and  20,000  feet.  At 
altitudes  above  20,000  feet,  the  gust 
velocity  may  be  reduced  linearly  from 
66  fps  at  20,000  feet  to  38  fps  at  50,000 
feet. 

(2)  Positive  and  negative  gusts  of  50 
fps  at  the  speed  Vp  must  be  considered 
at  altitudes  between  sea  level  and  20,000 
feet.  At  altitudes  above  20,000  feet,  the 
gust  velocity  may  be  reduced  linearly  ^ 
from  50  fps  at  20,000  feet  to  25  fps  at  §  25.213  Effect  of  high  lift  devices. 

50,000  feet.  (a)  if  flaps  are  to  be  used  during  take- 

(3)  Positive  and  negative  gusts  of  25  off,  approach,  or  landing,  at  the  design 

fps  at  the  speed  must  be  considered  flap  speeds  established  for  these  stages 
at  altitudes  between  sea  level  and  20,000  of  flight  under  §  25.203  (a)  and  with  the 
feet.  At  altitudes  above  20,000  feet,  the  flaps  in  the  corresponding  positions,  the 
gust  velocity  may  be  reduced  linearly  airplane  is  assumed  to  be  subjected  to 
from  25  fps  at  20,000  feet  to  12.5  fps  at  symmetrical  maneuvers  and  gusts  with- 
50,000  feet.  in  the  range  determined  by — 


gtist  alleviation  factor; 
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(1>  Maximum  elevaior  displacement 
at  speed  The  airplane  is  assumed 
to  be  flsring  in  steady  level  flight  (point 
A^,  §  25.207(b) )  and»  except  as  limited 
by  pilot  ^ort  in  accordance  with  f  25.241 

(a) ,  the  pitching  control  is  sudd^fly 
moved  to  obtain  extreme  positive  pitch¬ 
ing  (nose  up). 

(2)  Checked  maneuver  at  speed  he- 
tween  and  V^.  The  airplane  is  as¬ 
sumed  to  be  subjected  to  a  checked 
maneuver  from  steady  level  flight, 
(points  to  J!>i,  §  25.207(b))  and  from 
the  positive  load  factor  (points  to  D^, 

§  25.207(b))  as  follows:  ' 

(i)  Unless  it  is  shown  that  lesser 
values  could  not  be  exceeded,  a  positive 
acceleration  (nose  up)  is  assumed  to  be 
reached  concurrmitly  with  the  airplane 
load  factor  of  unity  (points  to 

i  25.207(b)).  This  positive  acceleration 
must  be  e<iaal  to  at  least  ^  n  (n— 1.5) 

(radians/sec.2) ,  where — 

(a)  n  is  the  positive  load  factor  at  the 
speed  imder  consideration;  and  • 

(b)  V  is  the  airplane  equivalent  speed 
in  knots. 

(ii)  Unless  it  is  shown  that  lesser 
values  could  not  be  exceeded,  a  negative 
pitching  acceleration  (nose  down)  is 
assumed  to  be  reached  concurrently 
with  the  airplane  positive  maneuvering 
load  factor  (points  A,  to  D^,  S  25.207 

(b) ).  This  negative  pitching  accelera¬ 
tion  must  be  equal  to  at  least 

— (a— 1A>  (radians/sec.*) 

where — 

(a)  n  is  the  positive  load  factor  at  the 
speed  under  consideration;  and 

(b)  V  is  the  airplane  equivalent  speed 
in  knots. 

(3)  Specified  control  displacement. 
Instead  of  the  conditions  set  forth  in 
subparagraph  (2)  of  this  paragraph,  a 
checked  maneuver,  based  on  a  rational 
pitching  control  motion  vs.  time  profile 
may  be  established  in  which  the  design 
limit  load  factor  as  defined  in  S  25.209(a) 
will  not  be  exceeded.  Unless  it  is  shown 
that  lesser  values  cannot  be  exceeded, 
the  airplane  response  must  result  in 
pitching  accelerations  not  less  than  those 
specified  in  subparagraph  (2). 

(d)  Gust  conditions.  The  gust  con¬ 
ditions  B'  through  J',  S  25.207(c),  must 
be  investigated.  The  following  provi¬ 
sions  apply: 

(1)  The  air  load  increment  due  to  a 
specified  gust  must  be  added  to  the  initial 
balancing  tail  load  corresponding  to 
steady  level  flight. 

(2)  The  alleviating  effect  of  wing 
down-wash  and  of  the  airplane’s  motion 
in  response  to  the  gust  may  be  included 
in  computing  the  tail  gust  load  incre¬ 
ment. 

(3)  Instead  of  a  rational  investigation 
of  the  airplane  response,  the  gust  allevia¬ 
tion  factor  Kg  may  be  applied  to  the 

specified  gust  intensity  for  the  horizontal 
taiL 

[RevlBloa  note:  Based  on  1 4bA18] 

§  25.217  Rolling  conditions. 

The  airplane  must  be  designed  for 
rolling  loads  resulting  from  the  condi- 
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tions  spedfled  in  paragnq>hs  (a>  and 
(b)  pf  this  section,  unbalanced  aero¬ 
dynamic  moments  aboait  the  center  of 
gravity  must  be  reacted  in  a  ratkmal 
ae  omservative  manner  considering  the 
principal  masses  furnishing  the  reacting 
inertia  forces. 

(a)  Maneuvering.  The  following 
conditions,  speeds,  and  aileron  deflec¬ 
tions  (except  as  the  deflections  may  be 
limited  by  pilot  effort)  must  be  consid¬ 
ered  in  cmnbination  with  an  airplane 
load  factor  of  zero  and  of  two-thirds  of 
the  positive  maneuvering  factor  used  in 
the  design  of  the  airplane.  In  determin¬ 
ing  tile  required  aileron  deflections,  the 
torsional  flexibility  of  the  wing  must  be 
considered  in  accordance  with  §  25.191 
(b) : 

(1)  Conditions  corresponding  to  steady 
rolling  velocity  must  be  investigated.  In 
addition,  conditions  corresponding  to 
maximum  angular  acceleration  must  be 
investigated  for  airplanes  with  engines 
or  other  weight  concentrations  outboard 
of  the  fuselage.  For  the  angular  accel¬ 
eration  conditions,  zero  rolling  velocity 
may  be  assumed  in  the  absence  of  a  ra¬ 
tional  time  history  investigation  of  the 
maneuver. 

(2)  At  speed  a  sudden  deflection 
of  the  aileron  to  the  stop  is  assumed. 

(3)  At  speed  Vo  the  aileron  deflection 
must  be  that  required  to  produce  a  rate 
of  roll  not  less  than  that  obtained  in 
condition  (2)  of  this  paragraph. 

(4)  At  speed  Vo-  tile  aileron  deflection 
must  be  that  required  to  produce  a  rate 
of  roll  not  less  than  one-third  of  that  in 
condition  (2)  of  this  paragraph. 

(b)  Unspmmetrical  gusts.  The  con¬ 
dition  of  imsymmetrieal  gusts  must  be 
considered  by  modifying  the  symmetri¬ 
cal  flight  conditions  B'  or  C'  (see  §  25.207 
(c) )  whichever  produces  the  greater  load 
factor.  It  is  assumed  that  100  percent 
of  the  wing  air  load  acts  on  one  side  of 
the  airplane  and  80  percent  acts  on  the 
other  side. 

[Revision  note:  Based  on  S  4b .214] 

§  25.219  Yawing  conditions. 

The  airplane  must  be  designed  for 
loads  resulting  frcnn  the  conditions  spec¬ 
ified  in  paragraphs  (a)  and  (b)  of  this 
section.  Unbalanced  aerodsmamic  mo¬ 
ments  about  the  caiter  of  gravity  must 
be  reacted  in  a  rational  or  conservative 
manner  considering  the  principal  masses 
furnishing  the  reacting  inertia  forces: 

(a)  Maneuvering.  At  all  speeds  from 
Vjio  to  V^.  the  following  maneuvers 
must  be  considered.  In  ccxnputing  the 
tail  loads,  the  yawing  velocity  may  be 
assumed  to  be  zero: 

(1)  With  'the  airplane  in  unaeceler- 
ated  flight  at  zero  yaw,  it  is  assumed 
that  the  rudder  control  is  suddenly  dis¬ 
placed  to  the  maximum  defleeticm,  as 
limited  by  the  control  stops  or  by  a  300 
lb.  rudder  pedal  force,  whichever  is 
critical. 

(2)  With  the  rudder  deflected  as 
specified  in  subparagraph  (1)  of  this 
paragnmh,  it  is  assumed  that  the  air- 
lAane  yaws  to  the  resulting  sideslip 
angle. 

(3)  With  the  airplane  yawed  to  the 
static  sideslip  angle  cmre^nding  to  the 


rudder  deflectkm  specified  in  subpara¬ 
graph  (1)  of  this  paragraph,  it  is  as¬ 
sumed  that  the  rudder  is  returned  to 
neutral. 

(b)  Lateral  gusts.  The  airplane  is  as¬ 
sumed  to  encounter  derived  gusts  nor¬ 
mal  to  the  plane  of  sjunmetry  while  in 
unaecelerated  flight.  The  derived  gusts 
and  airplane  speeds  corresponding  to 
conditions  B'  through  J'  (see  §  25.207 

(c))  (ds  determined  by  S§  25.211  and 
25.213(a)(2)  or  §  25.213(b)  (2))  must  be 
investigated.  The  shape  of  the  gust 
must  be  the  same  as  specified  in  S  25.211. 

In  the  absence  of  a  rational  investiga¬ 
tion  of  the  airplane’s  response  to  a  gust, 
the  gust  loading  on  the  vertical  tail  sur¬ 
faces  most  be  computed  using  the  fol¬ 
lowing  formula: 

wherfr— 

I,t=Tertical  taU  load  (Iba) ; 

=  gust  alleviation  factor; 

2W  /ir\* 

#>»,=-= - — (  _  I  =  lateral  nuuM  ratio; 

fiCigatSt\lt  / 

derived  gust  velocity  (fps); 
p= air  density  (slugs/cu.  ft.) ; 

1V=  airplane  weight  (lbs.) ; 

St—  area  of  vertical  tail  (ft.*) ; 

Ct=mean  geometric  chord  of  vertical 
surface  (ft.); 

af=Uft  curve  sIc^m  of  vertical  tall  (per 
radian); 

radius  of  gyration  In  yaw  (ft.) ; 
lf=dl8tance  from  airplane  c.g.  to  lift 
center  of  vertical  surface  (ft.); 
y=  acceleration  due  to  gpravity  (ft./ 
sec.*) ;  and 

Y=  airplane  equivalent  speed  (knots) . 
[Revision  note:  Based  <»  I  4b.2161 
Supplementary  Plight  Conditions. 

§  2SJ221  Engine  torque  effects. 

(a)  Engine  moimts  and  their  support¬ 
ing  structures  must  be  designed  for  en¬ 
gine  torque  effects  combined  with — 

(1)  The  limit  torque  corresponding  to 
takeoff  power  and  propeller  speed  acting 
simultaneoutiy  with  75  percent  of  the 
limit  loads  from  flight  condition  A; 

(2)  The  limit  torque  corresponding  to 
maximum  continuous  power  and  pro¬ 
peller  £q;)eed  acting  simultaneously  with 
the  limit  loads  from  flight  conditi(Hi  A; 
and 

(3)  For  turbine  propeller  installa¬ 
tions,  in  addition  to  the  conditions  spec¬ 
ified  in  sifl)paragriq)hs  (1)  and  (2)  of 
this  paragraph,  the  limit  tcxrque  corre¬ 
sponding  to  takeoff  power  and  prcq^ieller 
speed  multiiAied  by  a  factor  of  1.6  acting 
simultaneously  with  Ig  lev^  flight  loads. 

(b)  For  turbine  engine  installations, 
the  limit  ttnrque  load  imposed  by  sudden 
engine  8t(H>page  due  to  malfunction  or 
structural  failure  (such  as  compressor 
jam-up)  must  considered  in  the  design 
of  the  engine  mounts  and  supporting 
structure. 

(c)  The  limit  torque  Is  obtained  by 
multiplying  the  mean  torque  by  a  factor 
of  1.33  for  reciprocating  engines  with  5 
or  more  cylinders  or  by  factors  of  2,  3, 
or  4  for  engines  with  4.  3,  or  2  cylinders, 
respectively.  For  turbo  propeller  instal¬ 
lations,  the  limit  torque  is  obtained  by 
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multiplsring  the  mean  torque  by  a  factor 
of  1^5. 

(RerlBion  note:  Based  on  1 4b216  (lees  (b)- 
(e)] 

§  25^23  Side  load  on  engine  mount. 

The  limit  load  factor  in  a  lateral  di¬ 
rection  for  the  side  load  on  the  engine 
mount  must  be  equal  to  the  maximiun 
load  factor  obtained  in  the  yawing  con¬ 
ditions,  but  may  not  be  less  than  either 
1.33,  or  one-third  the  limit  load  factor 
for  flight  condition  A.  Each  engine 
mount  and  its  supporting  structure  must 
be  designed  for  this  condition,  which 
may  be  assumed  to  be  independent  of 
other  flight  conditions. 

(Revision  note:  Based  on  S4bill6(b)l 
§  25.225  Pressurized  cabin  loads. 

For  pressurized  compartments  for  the 
occupants  of  the  airplane,  the  following 
requirements  must  be  met: 

(a)  The  airplane  structure  must  have 
sufficient  strength  to  withstand  x  the 
flight  loads  combined  with  pressure  dif¬ 
ferential  loads  from  zero  up  to  the  maxi¬ 
mum  relief  valve  setting.  The  external 
pressure  distribution  in  flight  must  be 
accounted  for.  Stress  concentration  and 
fatigue  effects  must  be  considered  in  the 
design  of  a  pressure  cabin. 

(b)  If  landings  may  be  made  with  the 
cabin  pressurized,  landing  loads  must  be 
combined  with  pressure  differential  loads 
from  zero  up  to  the  maximum  allowed 
during  landing. 

(c)  The  airplane  structure  must  have 
sufficient  strength  to  withstand  the  pres¬ 
sure  differential  loads  corresponding  to 
the  maximum  relief  valve  setting  multi¬ 
plied  by  a  factor  of  1.33.  All  other  loads 
may  be  omitted  in  this  case. 

(d)  If  a  pressurized  cabin  is  separated 
into  two  or  more  compartments  by  par¬ 
titions,  bulkheads,  or  floors,  the  structure 
supporting  the  prescribed  flight  and 
ground  loads  (and  any  other  structure 
that,  if  it  failed,  could  interfere  with 
continued  safe  flight  and  landing  of  the 
airplane)  must  be  designed  to  withstand 
the  effects  of  sudden  release  of  pressure 
in  any  compartment  through  an  opening 
resulting  from  the  failure  or  penetration 
of  an  external  door,  window,  or  wind¬ 
shield  panel,  or  from  structural  fatigue 
or  penetration  of  the  fuselage  in  this 
compartment,  unless  it  is  shown  that  the 
probability  of  failure  or  penetration  is 
extremely  remote.  In  determining  the 
probability  of  failure  or  penetration*  and 
probable  size  of  openings,  the  fail-safe 
features  of  the  design  may  be  considered 
if  possible  improper  operation  of  closiu'e 
devices  and  inadvertent  door  openings 
are  also  considered.  The  pressure  relief 
provided  by  intercompartment  venting 
may  also  be  considered.  As  parts  of  the 
airplane  other  than  the  structure  speci- 
fled  in  this  paragraph  may  be  damaged, 
reasonable  design  precautions  must  be 
taken  to  minimize  the  probability  of 
parts  becoming  detached  and  hijuring 
occupants  while  in  their  seats. 

[Revision  not^:  Based  on  §  4b.216(c)  ] 

§  25.227  ^nsymmctrical  loads  due  to 
engine  failure. 

(a)  The  airplane  must  be  designed  for 
the  uns3munetrical  loads  resulting  from 
the  failure  of  the  critical  engine.  Tur¬ 


bopropeller  airplanes  must  be  designed 
for  the  conditions  prescribed  in,  sub- 
paragraphs  (1)  through  (4)  of  this  para¬ 
graph  in  combination  with  a  single  mal¬ 
function  of  the  propeller  drag  limiting 
system,  considering  the  probable  pilot 
corrective  action  on  the  flight  controls. 

(1)  At  all  speeds  between  and 
the  loads  resulting  frpm  engine  power 
failure  because  of  fuel  flow  interruption 
are  considered  to  be  limit  loads. 

(2)  At  all  speeds  between  Vjgfj  and  Vg, 
the  loads  resulting  from  the  disconnec¬ 
tion  of  the  engine  compressor  from  the 
turbine  or  from  loss  of  the  turbine  blades 
are  considered  to  be  ultimate  loads. 

(3)  The  time  history  of  the  thrust 
decay  and  drag  build-up  occurring  as  a 
result  of  the  prescribed  engine  failures 
must  be  substantiated  by  test  or  other 
data  applicable  to  the  particular  engine- 
propeller  combination. 

(4)  The  timing  and  magnitude  of  the 
probable  pilot  corrective  action  must  be 
conservatively  estimated,  considering  the 
characteristics  of  the  particular  ei^ine- 
propeller-airplane  combination. 

(b)  Pilot  corrective  action  may  be  as¬ 
sumed  to  be  initiated  at  the  time  maxi¬ 
mum  yawing  velocity  is  reached,  but  not 
earlier  than  two  seconds  after  the  en¬ 
gine  failure.  The  magnitude  of  the  cor¬ 
rective  action  may  be  based  on  the  con¬ 
trol  forces  specifl^  in  §  25.241(a)  except 
that  lower  forces  may  be  assumed  where 
it  is  shown  by  analysis  or  test  that  these 
forces  wiU  be  sufficient  to  control  the 
yaw  and  roll  resulting  from  the  pre¬ 
scribed  engine  failiire  conditions. 
[Revision  note:  Based  on  S  4b.216(d)  ] 

§  25.229  Gyroscopic  loads. 

The  structime  supportii^  the  engines 
must  be  designed  for  gyroscopic  loads 
associated  with  the  conditions  specifled 
In  §§  25.215,  25.217,  and  25.219,  with  the 
en^es  operating  at  maximum  contin¬ 
uous  rpm. 

[Revision  note:  Based  on  §  4b.216(e)  ] 

§  25.231  Speed  control  devices. 

If  speed  control  devices  (such  as 
spoilers  and  drag  flaps)  are  installed  for 
use  in  en  route  conditions,  the  following 
requirements  must  be  met: 

(a)  The  airplane  must  be  designed  for 
the  ssmunetrical  maneuvers  and  gusts 
prescribed  in  §§  25.207, 25.209,  and  25.211, 
and  the  yawing  maneuvers  and  lateral 
gusts  in  §  25.219,  with  the  device  ex¬ 
tended  at  all  speeds  up  to  the  placard 
device  extended  speed. 

(b)  If  the  speed  control  device  has 
automatic  operation  or  load  limiting  f  ea- 
times,  the  airplane  must  be  designed  for 
the  maneuver  and  gust  conditions  pre¬ 
scribed  in  paragraph  (a)  of  this  section, 
at  the  speeds  and  corresponding  device 
positions  that  the  mechanism  allows. 
[Revision  note:  Based  on  S  4b .2 17] 

Control  Surface  and  System  Loads 
§  25.241  Control  surface  loads;  general. 

The  control  surfaces  must  be  designed 
for  the  limit  loads  resulting  from  the 
flight  conditions  in  §§  25.215  through 
25.219  and  the  ground  gust  conditions 
in  §  25.253,  considering  the  following: 


(a)  Effect  of  pilot  effort.  In  the  con¬ 
trol  surface  flight  loading  condition,  the 
air  loads  on  the  movable  surfaces  and 
the  corresponding  deflections  need  not 
exceed  those  that  could  be  obtained  in 
flight  by  using  the  maximum  pilot  con¬ 
trol  forces  specifled  in  §  25.255(b). 
Two-thirds  of  the  maximum  values  spec¬ 
ifled  for  the  aileron  and  elevator  may 
be  used  if  control  surface  hinge  mo¬ 
ments  are  based  on  reliable^data.  In 
applying  this  criterion,  the  effects  of 
servo  mechanisms,  tabs,  and  automatic 
pilot  systems,  in  assisting  the  pilot  must 
be  copsidered. 

(b)  Effect  of  trim  tabs.  The  effect  of 
trim  tabs^  on  the  main  control  surface 
design  conditions  must  be  accoimted  for 
only  in  cases  where  the  surface  loads 
are  limited  by  pilot  effort  in  accordance 
with  the  provisions  of  paragraph  (a)  of 
this  section.  In  these  cases,  the  trim 
tabs  are  considered  to  be  deflected  in  the 
direction  that  would  assist  the  pilot, 
and  the  deflections  are — 

(1)  For  elevator  trim  tabs,  those  re¬ 
quired  to  trim  the  sdrplane  at  any  point 
within  the  positive  portion  of  the  V-n 
diagram  in  §  25.207(b),  except  as  lim¬ 
ited  by  the  stops;  and 

(2)  For  aileron  and  rudder  trim  tabs, 
those  required  to  trim  the  airplane  in 
the  critical  imsymmetrical  power  and 
loading  conditions,  with  appropriate  al¬ 
lowance  for  rigging  tolerances. 

(c)  Unsymmetrical  loads.  Horizontal 
tail  surfaces  and  the  supporting  struc¬ 
ture  must  be  designed  for  unsynunetrical 
loads  arising  from  yawing  and  slipstream 
effects,  in  combination  with  the  pre¬ 
scribed  flight  conditions.  In  the  ab¬ 
sence  of  more  rational  data,  the  following 
assumption  may  be  made: 

(1)  For  airplanes  that  are  conven¬ 
tional  in  regard  to  location  of  propellers, 
wings,  tail  surfaces  and  fuselage  shape— 

(1)  100  percent  of  the  maximum  load¬ 
ing  from  tile  symmetrical  flight  condi¬ 
tions  acts  on  the  surface  on  one  side  of 
the  plane  of  symmetry;  and 

(ii)  80  percent  of  this  loading  acts  on 
the  other  side. 

(2)  For  airplanes  that  are  not  con¬ 
ventional  (such  as  where  the  horizontal 
tail  surfaces  have  appreciable  dihedral 
or  are  supported  by  the  vertical  tail  sur¬ 
faces)  ,  the  surfaces  and  supporting 
structures  may  be  designed  for  com¬ 
bined  vertical  and  horizontal  surface 
loads  resulting  from  the  prescribed 
maneuvers. 

(d)  Outboard  fins.  (1)  If  outboard 
fins  are  carried  on  the  horizontal  tail  sur¬ 
face,  the  tail  surfaces  must  be  designed 
for  the  maximum  horizontal  surface  load 
in  combination  with  the  corresponding 
loads  induced  on  the  vertical  surfaces  by 
end  plate  effects.  These  induced  effects 
need  not  be  combined  with  other  vertical 
surface  loads. 

(2)  To  provide  .for  unssnnmetrical 
loading  when  outboard  flns  extend  above 
and  below  the  horizontal  surface,  the 
critical  vertical  surface  loading  (load  per 
unit  area)  determined  by  the  provisions 
of  this  section  must  also  be  applied  as 
follows: 

(i)  100  percent  to  the  area  of  the  ver¬ 
tical  surfaces  above  (or  below)  the  hori¬ 
zontal  surface. 
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(ii)  80  percent  to  tbe  area  b^tow  (or 
above)  the  hcN'izontal  surface. 

(e)  LcMds  parallel  to  hinge  line.  Con¬ 
trol  surfaces  and  supporting  binge 
brackets  must  be  designed  for  Inertia 
loads  acting  parallel  to  the  hinge  line. 
In  the  absence  of  more  rational  data,  the 
Inertia  loads  may  be  assumed  to  be  equal 
to  KW,  where — 

(1)  K=2^  for  vertical  smrfaces; 

(2)  £'=12  for  horizontal  .  surfaces; 

and 

(3)  W=weight  of  the  movable  sur¬ 

faces. 

[Revision  note:  Based  on  §  4b.220} 

§  25.243  flaps. 

Wing  flaps  and  their  supporting  struc¬ 
ture  and  operating  mechanism  must  be 
designed  for  the  critical  loads  resulting 
from  the  conditions  prescribed  in  S  25.- 
213,  accounting  for  the  loads  occurring 
during  transition  from  one  flap  position 
and  airspeed  to  another. 

[Revision  note:  Based  on  |  4bii21] 

§  25.245  Tabs. 

(a)  Trim  tabs.  Trim  tabs  must  be 
designed  to  withstand  loads  arising  from 
all  likely  combinations  of  tab  setting, 
primary  control  position,  and  airplane 
speed  (obtainable  without  exceeding  the 
flight  load  conditions  prescribed  for  the 
airplane  as  a  whole) ,  when  the  effect  of 
the  tab  is  being  opposed  by  pilot  effort 
loads  up  to  those  sp^ifled  in  §  25.241(a) . 

(b)  Balancing  tabs.  Balancing  tabs 
must  be  designed  for  deflections  con¬ 
sistent  with  the  primary  contrdl  surface 
loading  conditions. 

(c)  Servo  tabs.  Servo  tabs  must  be 
designed  for  all  deflections  consi^ent 
with  the  primary  control  surface  loading 
conditi(His  obtainable  within  the  pilot 
maneuvering  effort  and  considering  pos¬ 
sible  opposition  from  the  trim  tabs. 

[Revision  note:  Based  on  S  4b .222] 

§  25.247  Special  devices. 

The  loading  for  special  devices  using 
aerodsmamic  surfaces  (such  as  slots  and 
spoilers)  must  be  determined  fr<»n  test 
data. 


[Revision  note:  Based  on  §  4b.223I 

§  25.249  PriBuury  flight  cMlrol  systeas. 

(a)  Elevator,  aileron,  and  rudder  con¬ 
trol  systems  and  their  supporting  struc¬ 
tures  must  be  designed  for  toads  corre¬ 
sponding  to  125  percent  of  the  computed 
hinge  moments  of  the  movable  control 
surface  in  the  conditions  prescribed  In 
S  25.241. 

(b)  The  system  limit  loads,  except  the 
loads  resulting  from  groimd  gusts,  need 
not  exceed  (he  loads  that  can  be  pro¬ 
duced  by  the  pitot  (or  pilots)  and  by 
automatic  devices  operating  the  con¬ 
trols.  The  loads  must  be  sufficient  to 
provide  a  rugged  system  for  service  use, 
considering  Jamming,  ground  gusts,  taxi¬ 
ing  tail  to  wind,  control  inertia,  and 
friction. 

[Revision  note:  Based  on  S  4b.234  (less  last 
two  sentences  at  paragnq>b  (a)  )  ) 


§  25.251  Dval  primary  fli|^  control 
syttems. 

If  there  are  dual  controls,  the  system 
must  be  designed  for  the  pitots  (gierating 
in  (q;)position,  iising  individual  pilot  loads 
equal  to  75  percent  of  those  obtained  in 
accordance  with  §  25.249.  However,  the 
individuid  pitot  toads  may  not  be  less 
than  the  minimum  loads  specified  in 
§  25.255(b).  In  addition,  the  control 
system  must  be  designed  for  the  pilots 
actiiig  in  conjunction,  using  individual 
pitot  loads  equal  to  75  percent  of  those 
obtained  in  accordance  with  §  25.249. 

[Revision  note:  Based  on  S  4b.225] 

§  25.253  Gromd  gust  ecmdithms. 

.The  following  conditions  (simulating 
the  loadings  on  control  surface  due  to 
ground  gusts  and  taxiing  downwind) 
must  be  investigated : 

(a)  The  control  system  between  the 
stops  nearest  the  surfaces  and  the  cock¬ 
pit  controls  must  be  designed  for  loads 
corresponding  to  the  limit  hinge  mo¬ 
ments  H  of  paragraph  (b)  of  this  section. 
However,  these  toads  need  not  exceed  the 
toads  corresponding  to  the  maximum 
pilot  loads  in  §  25.255(b)  for  each  pilot 
alone,  or  to  75  percent  of  these  maximum 
loads  for  each  pilot  when  the  pilots  act  in 
conjunction. 

(b)  The  control  system  stops  nearest 
the  surfaces,  the  control  system  locks, 
and  the  parts  of  the  systems  (if  any)  be¬ 
tween  these  stops  and  locks  and  the  con¬ 
trol  surface  horns,  must  be  designed  for 
limit  hinge  moments  H  obtained  from 
the  formula,  H^KcSq 

where — 

(1)  H=  limit  hinge  moment  (ft.  lbs.) ; 

(2)  c=mean  chord  of  the  control  sur- 

\  face  aft  of  the  hinge  line 

(ft.) ; 

(3)  S=area  of  the  control  surface 

aft  of  the  hinge  ling  (sq. 
ft.) ; 

(4)  a=dynamic  pressure  (pxJ.)  based 

on  a  design  speed  not  less 
than  10  VW/S+IO  (m.p.h.) , 
except  that  the  design  speed 
need  not  exceed  60  m.pJi.; 
and 

(5)  £=limit  hinge  moment  factor  for 

ground  gusts  and  is  derived 
as  follows; 


indate  control  grips  or  pads  (in  a  manner 
simiilating  flight  conditions)  and  to  be 
reacted  at  the  attachment  of  the  control 
system  to  the  control  surface  horn. 

(b)  This  table  sets  forth  limit  pilot 
loads  for  one  pilot: 


(a)  Afleron _  a  75  Coi 

h 

(b)  Allenn _ •±0.»  Att 

^  jRudder _  a  75 


Otmtrol 

Maximum  load 

1 

Minimum 

load 

Aileron: 

fStir.tr 

inn  lbs  .  _ 

40  lbs. 

Wheel'  .  _ 

m  D  hi.-lba." _ 

40  D  in.-lbs. 

Xlevston 

Rt.ir.k 

2.'in  Ihs _ 

100  Ibe. 

Wheel _ 

Rnitder  _ 

300  lbs . 

300  lbs _ 

HWlbs. 

130  lbs. 

*Tbe  critical  portiona  of  tbe  ^lercm  cortrol  system 
must  be  designM  for  a  single  tangential  force  wUb  a 
limit  value  equal  to  1.25  times  the  couple  force  determined 
from  thcM  criteria. 

**i)— wbeel  diameter  (inches). 

[Revlskm  note:  Combines  last  two  sentences 
at  i  4bX24(a)  and  table  4b-6] 

§  25.257  Secondary  control  systems. 

Secondary  contrffls  (such  as  wheel 
brake,  spoiler,  and  tab  controls)  must 
be  designed  for  the  maximum  loads  that 
a  pilot  is  likely  to  apply  to  the  particular 
control.  The  following  values  may  be 
used: 

Pilot  Conteol  Fobcb  Lnirts  (Sscowdaet  Cowtbols) 


Position  of  controls 


Centred  column  locked  or 
lashed  In  mid-position. 
Ailerons  at  full  tnrow. 

(c)  Elevator  (uU  dofwn. 

,(d)  Elevator  full  up. 

'(c)  Rudder  fat  neutrtd. 
lU)  Rudder  at  hdl  throw. 


Limit  pflot  loads 


MisoeOaneous: 
'Crank,  wheel,  or 
lever. 


C¥) 


X60  lbs.,  but  not  less 


*A  positive  value  of  K  Indicates  a  mament  tending  to 
depre^  the  surfece,  while  a  negahve  value  of  K  indicates 
a  moment  tending  to  raise  the  smface. 

[Revision  note:  Combines  S§4b.226  and 
figure  4b-4] 

§  25.255  PilaC  comtrol  force  limks  (pri¬ 
mary  controls). 

(a)  The  maximum  and  minimum 
pitot  toads  for  elevator,  aileron,  and 
rudder,  controls  are  specified  bi  para¬ 
graph  (b)  of  this  section.  These  pilot 
loads  are  assumed  to  act  at  the  appro- 


lever.  than  M  lbs.  nor  more  than 

150  Ibe.  (/?=  radius).  (Ap¬ 
plicable  to  any  angle  within 
20°  of  plane  of  control). 

Twist _ - .  133  in.  lbs. 

Push-pull _  To  be  chosmx  by  applicant. 

.'Limited  to  flap,  tab,  stabilizer,  spoiler,  and  landing 
gear  operation  contre^. 

[Revision  note:  Combines  SS4b.227  and 
figure  ^3-6) 

Grottito  Loads 
§  25.261  CdVHmd  loads. 

(a)  General.  The  limit  loads  ob¬ 
tained  from  the  conditions  specified  in 
§§  25.263  through  25.301  are  considered 
to  be  external  forces  applied  to  the  air¬ 
plane  structure.  In  each  of  the  speci¬ 
fied  ground  toad  conditions,  the  external 
forces  must  be  rationally  or  conserva¬ 
tively  placed  In  equilibrium  with  the 
linear  and  angular  inertia  forces.  In 
addition,  the  provisions  of  paragraphs 
(b)  and  (c)  apply.  Figure  (1)  of  Ap¬ 
pendix  A  contains  the  basic  landing  gear 
dimension  data. 

(b)  Center  of  gravity  positions.  In 
applying  each  of  the  specified  ground 
load  conditions,  the  critical  center  of 
gravity  positions  within  the  certification 
limits  must  be  sheeted  so  that  the  maxi¬ 
mum  design  IockIs  in  each  of  the  landing 
gear  dements  are  obtained  in  tbe  land¬ 
ing  and  the  ground  handling  conditions. 

(c)  Load  factors,  descent  velocities, 
and  design  weights  for  landing  condi¬ 
tions.  For  the  landing  conditions  spec¬ 
ified  in  §§  25.263  through  25.269,  the  air¬ 
plane  is  assumed  to  be  subjected  to  the 
forces  and  decent  velocities  prescribed 
in  thisparagrai^: 

(1)  Hie  selected  limit  vertical  inertia 
load  factoars  at  the  center  of  gravity  of 
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the  airplane  may  not  be  less  than  the 
yalues  that  would  be  obtained — 

(1)  In  the  attitude  and  subject  to  the 
drag  loads  associated  with  the  particu¬ 
lar  landing  condition; 

(il)  With  a  limit  descent  velocity  of  10 
f.pe.  at  the  design  landing  weight;  and 
(iii)  With  a  limit  descent  velocity  of 
6  f.p^.  at  the  design  takeoff  weight. 

(2)  A  wing  lift,  not  exceeding  the  air¬ 
plane  weight,  may  be  assumed  to  exist 
throughout  the  landing  impact  and  to 
act  through  the  center  of  gravity  of  the 
airplane. 

(3)  The  provisions  of  subparagraphs 

(1)  and  (2)  of  this  paragraph  apply  to 
airplanes  with  conventional  arrange¬ 
ments  of  main  and  nose  gears,  or  main 
and  tail  gears,  when  normal  operating 
technique  are  used.  The  prescribed 
descent  velocities  may  be  modified  if  it 
is  shown  that  the  airplane  has  design 
features  toat  make  it  impossible  to  de¬ 
velop  ttiese  velocities.  The  minimum 
limit  inertia  load  factors  corresponding 
to  the  required  limit  descent  velocities 
must  be  determined  in  accordance  with 
8  25.463. 

[Revision  note:  Based  on  8  4b.230] 

§  25.263  Level  landing  conditions. 

(a)  General.  The  following  condi¬ 
tions  apply: 

(1)  In  the  level  attitude,  Uie  airplane 
is  assumed  to  contact  the  ground  at  for¬ 
ward  velocity  components,  ranging  from 
to  1.25  parallel  to  the  ground, 

and  to  be  subjected  to  the  load  factors 
prescribed  in  §  25.261(c)  (1)  with — 

(1)  equal  to  (TAS)  at  the  ap¬ 
propriate  landing  weight  and  in  standard 
sea  level  conditions;  and 

(ii)  equal  to  (TAS)  at  the  ap¬ 
propriate  landing  weigjit  and  altitudes 
in  a  hot  day  temperature  of  41  degrees  F. 
above  standard. 

(2)  The  effects  of  increased  contact 
speeds  must  be  investigated  if  approval 
of  downwind  landings  exceeding  10 
m.p.h.  is  desired. 

(3)  The  following  combinations  of 
vertical  and  drag  components  are  con¬ 
sidered  to  be  acting  at  the  axle  center- 
line: 

(i)  Condition  of  maximum  wheel 
spin-up  load.  Drag  components  simu¬ 
lating  the  forces  required  to  accelerate 
the  wheel  rolling  assembly  up  to  the 
specified  ground  speed  must  be  combined 
with  the  vertical  ground  reactions  ex¬ 
isting  at  the  instant  of  peak  drag  loads. 

*  The  coefficient  of  friction  between  the 
tires  and  the  ground  may  be  established 
by  considering  the  effects  of  skidding 
velocity  and  tire  pressure.  However, 
this  coefficient  of  friction  need  not  be 
greater  than  0.8.  This  condition  must 
be  applied  to  the  landing  gear,  directly 
affected  attaching  structure,  and  large 
mass  items  such  as  external  fuel  tanks 
and  nacelles. 

(ii)  Condition  of  maximum  wheel  ver¬ 
tical  load.  An  aft  acting  drag  compo¬ 
nent  of  not  less  than  25  percent  of  the 
maximum  vertical  ground  reaction  must 
be  combined  with  the  maximum  ground 
reaction  of  8  25.261(c). 


(iii)  Condition  of  maximum  spring- 
hack  load.  Forward-acting  hoYizontal 
loads  resulting  from  a  rapid  reduction 
of  the  spin-up  drag  loads  must  be  com¬ 
bined  with  the  vertical  ground  reactions 
at  the  instant  of  the  peak  forward  load. 
This  condition  must  be  applied  to  the 
landing  gear,  directly  affected  attaching 
structure,  and  large  mass  items  such  as 
external  fuel  tanks  and  nacelles. 

(b)  Levels  landing,  tail-wheel  type. 
Investigate  the  conditions  specified  in 
paragraph  (a)  of  this  section  with  the 
airplane  horizontal  reference  line  hori¬ 
zontal  in  accordance  with  figure  2  of 
Appendix  A. 

(c)  Level  landing,  nose~wheel  type. 
The  following  airplane  attitudes,  shown 
in  figure  2  of  Appendix  A,  must  be 
considered: 

(1)  Investigate  the  conditions  speci¬ 
fied  in  paragraph  (a)  of  this  section 
with  the  main  wheels  assumed  to  con¬ 
tact  the  ground  with  the  nose  wheel  just 
clear  of  the  ground. 

(2)  If  an  attitude  in  which  the  nose 
and  main  wheels  contact  .the  ground 
simultaneously  can  reasonably  be  at¬ 
tained  at  the  specified  descent  and 
forward  velocities,  investigate  the  condi¬ 
tions  specified  in  paragraph  (a)  of  this 
section  subject  to  the  following: 

(i)  In  conditions  (a)(3)(i)  and  (a) 
(3)  (iii) ,  the  nose  and  main  gear  may  be 
separately  investigated,  neglecting  the 
pitching  moments  due  to  wheel  spin-up 
and  spring-back  Joads. 

(U)  In  condition  (a)  (3)  (ii) ,  the  pitch¬ 
ing  moment  is  assumed  to  be  resisted  by 
the  nose  gear. 

[Revision  note:  Based  on  §  4bJ231] 

§  25.265  Tail-down  landing  conditions. 

(a)  General.  (1)  The  airplane  is 
assiuned  to  contact  the  ground  at  for¬ 
ward  velocity  components,  ranging  from 
Vj^^4o  parallel  to  the  groimd,  and 

is  subjected  to  the  load  factors  prescribed 
in  §  25.261(c)  (1)  with^ 

(1)  Fr  equal  to  Va  (TAS)  at  the  ap- 

propriate  landing  weight  and  in  standard 
sea  level  conditions;  and 
(ii)  equal  to  Vg^  (TAS>  at  the  ap¬ 
propriate  landing  weight  and  altitudes  in 
a  hot  day  temperature  of  41  degrees  F. 
above  standard. 

(2)  The  combination  of  vertical  and 
drag  components  specified  in  §  25.263(a) 
(3)  (i)  and  (iii)  is  considered  to  be  act¬ 
ing  at  the  main  wheel  axle  centerline. 

(b)  Tail-wheel  type.  The  main  and 
tail  wheels  are  assumed  to  contact  the 
ground  simultaneously,  in  accordance 
with  figure  3  of  Appendix  A.  Ground 
reaction  conditions  on  the  tail  wheel  are 
assumed  to  act — 

(1)  Vertically;  and 

(2)  Up  and  aft  through  the  axle  at 
45  degrees  to  the  ground  line. 

(c)  Hose-wheel  type.  The  airplay  Is 
assumed  to  be  at  an  attitude  correspond¬ 
ing  to  either  the  stalling  angle  or  the 
maximum  angle  allowing  clearance  with 
the  ground  by  all  parts  of  the  airplane 
other  than  the  main  wheels,  in  accord¬ 
ance  with  figure  3  of  Appendix  A,  which¬ 
ever  is  less. 

[Revision  note:  Based  on  §  4b .232] 


§  25.267  One-wheel  landing  condition. 

One  side  of  the  main  landing  gear  is 
assumed  to  contact  the  ground  while  the 
airplane  is  in  the  level  attitude,  in  ac¬ 
cordance  with  figure  4  of  Appendix  A. 
The  ground  reactions  must  be  the*same 
as  those  obtained  on  that  side  in  accord¬ 
ance  with  8  25.263(a)  (3)  (ii).  The  un¬ 
balanced  external  loads  must  be  reacted 
by  inertia  of  the  airplane  in  a  rational 
or  conservative  manner. 

[Revision  note:  Based  on  S  4b.233] 

§  25.269  Lateral  drift  landing  condition. 

The  airplane  is  assumed  to  be  in  the 
level  attitude  with  only  the  main  wheels 
contacting  the  ground,  in  accordance 
with  figure  5  of  Appendix  A.  Side  loads 
of  0.8  of  the  vertical  reaction  (on  one 
side)  acting  inward  and  0.6  of  the  ver¬ 
tical  reaction  (on  the  other  side)  acting 
outward  must  be  combined  with  one-half 
of  the  maximum  vertical  ground  reac¬ 
tions  obtained  in  the  level  landing  con¬ 
ditions.  These  loads  are  assumed  to  be 
applied  at  the  ground  contact  point  and 
to  be  resisted  by  the  inertia  of  the  air¬ 
plane.  The  drag  loads  may  be  assumed 
to  be  zero. 

[Revision  note:  Based  on  §  4bJ234] 

§  25.271  Rebound  landing  condition. 

The  landing  gear  and  its  supporting 
structure  must  be  investigated  for  the 
loads  occurring  during  reboimd  of  the 
airplane  from  the  landing  surface. 
With  the  landing  gear  fully  extended  and 
not  in  contact  with  the  ground,  a  load 
factor  of  20.0  must  act  on  the  unsprung 
weights  of  the  landing  gear.  This  load 
factor  must  act  in  the  direction  of  mo¬ 
tion  of  the  'Unsprung  weights  as  they 
reach  their  limiting  positions  in  extend¬ 
ing  with  relation  to  the  sprung  portions 
of  the  landing  gear. 

[Revision  note:  Based  on  §  4b.234a] 

Ground  Loads;  Ground  Handling 
Conditions 

§  25.281  Ground  handling  conditions. 

Unless  otherwise  prescribed,  the  land¬ 
ing  gear  and  airplane  structure  must  be 
investigated  for  the  conditions  in 
§§  25.281  through  25.297  with  the  air¬ 
plane  at  the  design  takeoff  weight.  No 
wing  lift  may  be  considered.  The  shock 
absorbers  and  tires  may  be  assumed  to 
be  defiected  to  their  static  position. 

[Revision  note:  Bsused  on  §  4bj235  (intro¬ 
ductory  paragraph)  (less  last  sentence)  (and 
less  (a)  through  (b) )  ] 

§  25.283  Takeoff  run. 

The  landing  gear  and  the  airplane 
structure  are  assumed  to  be  subjected 
to  loads  not  less  than  those  encountered 
under  conditions  described  in  §  25.155. 

[Revision  note:  Based  on  S4b.235(a)] 

§  25.285  Braked  roll. 

(a)  Tail-wheel  type.  The  airplane  is 
assumed  to  be  in  the  level  attitude  with 
all  of  the  load  on  the  main  wheels,  in 
accordance  with  figure  6  of  Alipendix  A. 
The  limit  vertical  load  factor  is  1.2  for 
the  airplane  at  the  design  landing 
weight,  and  1.0  for  the  airplane  at  the 
design  takeoff  weight.  A  drag  reaction 
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equal  to  the  Tertieal  reaction  multiplied  load  at  the  airplane  center  of  gravity 
by  a  coefficient  of  friction  of  0.8  must  be  must  be  0.8  times  the  vertical  load  on 
combined  with  the  vertical  ground  reac-  one  main  gear.  The  side  and  vertical 
tion  and  applied  at  the  ground  contact  loa^  at  the  ground  contact  p<tot  on  the 
point.  nose  gear  must  be  those  required  for 

(b)  Hose-wheel  type.  The  limit  ver-  static  equilibrium.  The  side  load  factor 

tical  load  factor  is  1.2  for  the  airplane  at  the  airplane  center  of  gravity  is  as- 
at  the  design  landing  weight,  and  1.0  sumed  to  be  zero.  If  this  condition  re- 
for  the  airplane  at  the  design  takeoff  suits  in  a  nose  gear  side  load  in  excess  of 
weight.  A  drag  reac^n  equal  to  the  ver-  0.8  times  the  vertical  nose  gear  load,  the 
tical  reaction  multiplied  by  a  coefficient  deirign  nose  gear  side  load  may  be  limited 
friction  of  0.8  must  be  combined  with  to  0.8  times  the  vertical  load  with  the 
the  vertical  reaction  and  applied  at  the  unbalanced  yawing  moments  assumed 
ground  contact  point  of  each  wheel  with  to  be  resisted  by  aircraft  inertia  forces, 
brakes.  Tlie  following  two  airptame  The  conditions  of  this  paragraph 

attitudes,  in  acordance  with  figure  6  of  ®PPly  to  the  landing  gear  and  airplane 
Appendix  A,  be  considered!  structure.  The  loading  conditions  are 

(1)  The  airplane  is  assumed  to  be  in  those  prescribed  in  paragraph  (b)  of  this 
level  attitude  with  all  wheels  contacting  sectiMi  except  that — 

the  ground  and  the  loads  distributed  ^  lower  drag  reaction  may  be  used 

between  the  main  and  nose  gear.  Zero  it  is  substantiated  that  an  effective 
pitching  acceleration  is  assumed.  drag  force  of  0.8  times  the  vertical  reac- 

(2)  The  airplane  is  assumed  to  be  in  *ttain^  imder  any  likely 

the  level  attitude  with  only  the  main  loaohi^onmtion;  and 

gear  contacting  the  ground  and  with  the  The  for^rd  acting  load  at  the 

pitching  moment  resisted  by  angular  gravity  ne^  not  exceed  the 

acceleration.  maxunum  drag  reaction  on  one  main 

(c)  In  the  conditions  in  paragraphs  ^  accordance  with 

(a)  and  (b)  of  this  section,  a  drag  re-  8  25.285(b). 

action  lower  than  that  prescribed  may  I  Revision  note:  Based  on  S  4b.235  (Introduc- 
be  used  if  it  is  substantiated  that  an  paragraph)  (last  sentence)  and  (e)  ] 
effective  drag  force  of  0.3  times  the  ver-  §  25.293 
tical  reaction  cannot  be  attained  under  . 
any  likely  loading  condition. 

[Revision  note:  Based  on  S  4b.235  (Introduc¬ 
tory  paragraph)  (last  sentence)  and  (b)  ] 

§  25.287  Turning. 

The  airplane  in  the  static  position,  in 
accordance  with  figure  7  ot  Appendix  A, 
is  assumed  to  execute  a  steady  turn  by 
nose  gear  steering,  or  by  api^ication  of 
sufficient  differential  power,  so  that  the 
limit  load  factors  applied  at  the  center 
of  gravity  are  1.0  vertically  and  0.5 
laterally.  The  side  ground  reaction  of 
each  wheel  must  be  0.5  of  the  vertical 
reaction. 

[Revision  note:  Based  on  S4bi235(c)l 

§  25.289  Pivoting. 

The  airplane  is  assumed  to  pivot  about 
one  side  of  the  main  gear  with  the  brakes 
on  that  side  locked.  The  limit  vertical 
load  factor  must  be  1.0  and  the  coeffi¬ 
cient  of  friction  0.8.  The  airplane  is 
assumed  to  be  in  static  equilibrium  with 
the  loads  being  applied  at  the  ground 
contact  points,  in  accordance  with  figure 
8  of  ^pendlx  A. 

[Revision  note:  Bc»ed  on  i  4b.a35(d)  ] 

§  25.291  Nose-wheel 


brake  torque,  whichever  is  less.  For 
nose-wheel  types,  the  pitching  moment 
must  be  balanced  by  rotaticmal  inertia. 
For  tafl-vdicti  types,  the  resultant  of 
the  ground  reactions  must  pass  through 
the  center  of  gravity  of  the  airplane. 
[Revision  note:  Based  on  S4b.335(g)] 

§  25.297  Towing  loads. 

(a)  Towing  loads  are  specified  in  para¬ 
graph  (d>  of  this  section.  Each  condi¬ 
tion  must  be  considered  separately. 
These  loads  must  be  applied  at  the  tow- 
ihg  fittings  and  must  act  parallel  to  the 
ground.  A  vertical  load  factor  equal  to 
1.0  must  be  considered  acting  at  the 
.c«iter  of  gravity.  “  The  shock  struts  and 
tires  must  be  in  their  static  positions. 
With  Wj,  as  the  design  maximum  take¬ 
off  weight,  the  towing  load,  Fjow*  — 

(1)  08  Wf  for  W,  less  than  30,000 
pounds; 

'6Wr+450,000  ,  ^ 


30,000  and  100,000  pounds;  and 

(3)  0.15  Wj  for  Wy  over  100,000 
pounds. 

(b)  For  towing  points  not  on  the 
landing  gear  but  located  near  the  plane 
.  of  ssnnmetry  of  the  airplane,  the  drag 

Tail-wheel  yawing.  3^^  tow  load  components  qpecified 

(a)  A  vertical  ground  reaction  equal  for  the  auxiliary  gear  apply.  For  tow- 

to  the  static  load  on  the  tall  wheel.  In  tog  pcrfhts  located  outboard  of  the  main 
combination  with  a  side  component  of  gear,  the  drag  and  side  tow  load  corn- 
equal  magnitude,  is  assumed.  ponents  sjieclfied  for  the  main  gear  ap- 

(b)  If  there  is  a  swivel,  the  tan  wheel  Where  the  specified  angle  of  swivel 

is  assumed  to  be  swiveled  90“  to  the  air-  cannot  be  obtained,  the  maximum  oh- 
piane  longitudinal  axis  with  the  result-  tainable  angle  must  be  used. 

ant  load  passing  through  the  axle,  n  <c)  The  towing  loads  specified  to  par- 
there  is  a  lock,  steering  device,  or  shimmy  agrai^  (d)  of  this  section  have  the  f<d- 
damper  the  tail  wheel  is  alro  ftssnmpd  lowing  balancing  forces: 
to  be  in  the  trailing  position  with  the  <1>  The  side  component  of  the  towing 
side  load  acting  at  the  groimd  contact  toad  at  the  main  gear  is  reacted  by  a 
point.  aide  force  at  the  static  ground  line  of  the 

,  4.  „  j  ,  wheel  to  v^eh  the  load  is  applied. 

[Revision  note;  B.»d  on  1 4bj!86(f )  j  ,2)  THe  towing  loads  at  the  augfflary 

§  25.295  Reversed  braking.  gear  and  the  drag  components  of  the 

The  airplane  must  be  to  a  three  paint  ^  main  gear  are  re- 

W  A  with  a  maximum  value 

para^l  to  the  groun^and  ffi-  to  the  vertical  reaction  is  applied 

rected  forward  must  be  applied  at  the  the  axle  of  the  wheel  to  which  the 
ground  contact  point  of  each  whe^  with  load  is  applied.  Sufficient  airplane 
brakes.  The  limit  loads  must  be  equal  inertia  to  achieve  equilibrium  Is  applied, 
either  to  0.55  times  tiie  vertical  load  at  (ii>  The  loads  are  reacted  by  aiJi;>lane 


Position 


Dkectloa 


Magnltnde 


yawuig. 

(a)  A  vertical  loctd  factor  of  1.0  at  the 
airplane  center  of  gravity,  and  a  side 
component  at  the  nose  wheel  ground 
contact  equal  to  0.8  of  the  vertical  ground 
reaction  at  that  point,  is  assumed. 

(b)  The  conditions  of  this  paragraph 
must  be  applied  to  the  design  of  the  nose 
gear,  its  attaching  structure,  and  the 
fuselage  structure.  The  airplane  is  as¬ 
sumed  to  be  in  static  equilibrium  with  the 
loads  resulting  from  the  application  of 
the  brakes  on  one  side  of  the  main  gear. 

The  vertical  load  factor  at  the  center  of 
gravity  must  be  1.0.  The  forward  acting  ®goro  4b-2«i 


Forward,  paraHel  to  drac 
Forward,  at  30*  to  drag  axis. 
Aft,  parcel  to  drag  axis. 
Aft,  at  30*  to  drag  axis. 


Main  gear. 


Swiveled  aft. 


Forward,  in  plane  of  wheeL 


Swiveled  4S*  from  forward. 


OA  Prow. 


Forward,  in  plane  of  wheeL 
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PROPOSED  RULE  MAKING 


§  25.301  Ground  loads;  unsymmetrical 
loads  on  m^tiple-wheel  units. 

(a)  General.  Multiple-wheel  landing 
gear  units  are  assmned  to  be  subjected  to 
the  limit  groimd  loads  prescribed  in  this 
subpart  in  accordance  with  the  provi¬ 
sions  of  paragraph  (b)  and.(c)  of  this 
section.  A  tandem  strut  gear  arrange¬ 
ments  is  a  multiple-wheel  unit. 

(b)  Distribution  of  limit  loads  to 
wheels;  all  tires  inflated.  The  distribu¬ 
tion  of  the  limit  loads  among  the  wheels 
of  the  landing  gear  must  be  established 
for  all  landing,  taxiing,  and  ground 
handling  conditions,  taking  into  account 
the  effects  of  the  following  factors: 

(1)  The  number  of  wheels  and  their 
physical  arrangement.  For  truck  tsrpe 
landing  gear  units,  the  effects  of  any  see¬ 
saw  motion  of  the  truck  during  the  land¬ 
ing  impact  must  be  considered  in  deter¬ 
mining  the  maximiun  design  loads  for 
the  fore  and  aft  wheel  pairs. 

(2)  Any  differentials  in  tire  diameters 
resulting  from  a  combination  of  manu¬ 
facturing  tolerances,  tire  growth,  and 
tire  wear.  A  maximum  tire-diameter 
differential  equal  to  %  of  the  most  un¬ 
favorable  combination  of  diameter  var¬ 
iations  that  is  obtained  when  taking  into 
account  manufacturing  tolerances,  tire 
growth,  and  tire  wear,  may  be  assumed. 

(3)  Any  unequal  tire  inflation  pres¬ 
sure,  assuming  the  maximum  variation 
to  be  ±5  percent  of  the  nominal  tire 
inflation  pressure. 

(4)  A  runway  crown  of  zero  and  a  run¬ 
way  crown  having  a  convex  upward 
shape  that  may  be  approximated  by  a 
slope  of  iy2  percent  with  the  horizontal. 
Runway  crown  effects  must  be  considered 
with  the  nose  gear  unit  on  either  slope 
of  the  crown. 

(5)  The  airplane  attitude. 

(6)  Any  structural  deflections. 

(c)  Deflated  tires.  The  effect  of  de¬ 
flated  tires  on  the  structure  must  be  con¬ 
sidered  with  respect  to  the  loading  con¬ 
ditions  specifled  in  subparagraphs  (1), 

(2),  and  (3)  of  this  paragraph  taking 
Into  account  the  physical  arrangement 
of  the  gear  components.  The  deflation 
of  any  one  tire  for  all  multiple  wheel 
landing  gear  units,  and  the  deflation  of 
any  two  critical  tires  for  landing  gear 
units  using  four  or  more  wheels  .per  unit, 
must  be  considered.  The  ground  re¬ 
actions  must  be  applied  to  the  wheels 
with  inflated  tires  except  that,  for  multi¬ 
ple-wheel  gear  units  with  more  than  one 
shock  strut,  a  rational  distribution  of 
the  ground  reactions  between  the  de¬ 
flated  and  inflated  tires,  taking  into  ac¬ 
count  the  differences  in  shock  strut  ex¬ 
tensions  resulting  from  a  deflated  tire, 
may  be  used. 

(1)  Landing  conditions.  For  one  and 
for  two  deflated  tires,  the  applied  load 
to  each  gear  imit  is  assumed  to  be  60 
percent  and  50  percent,  respectively,  of 
the  limit  load  applied  to  each  gear  for 
each  of  the  prescribed  landing  condi¬ 
tions.  However,  for  the  drift  landing 
condition  of  §  25.269,  100  percent  of  the 
vertical  load  must  be  applied. 

(2)  Taxiing  and  ground  handling  con¬ 
ditions.  For  one  and  for  two  deflated 
tires,  the  applied  side  or  drag  load 
factor,  or  both  factors,  at  the  center  of 
gravity  must  be  the  most  critical  value 


up  to  50  percent  and  40  percent,  respec¬ 
tively,  of  the  limit  side  or  drag  load  Iblc- 
tors,  or  both  factors,  corresponding  to 
the  most  severe  condition  resulting  from 
consideration  of  the  prescribed  taxiing 
and  ground  handling  conditions.  How¬ 
ever,  for  the  braked  roll  conditions  of 
S  25.295  (a)  smd  (b)  (2) ,  the  drag  loads 
on  each  inflated  tire  may  not  be  less  than 
those  at  each  tire  for  the  symmetrical 
Iqjid  distribution  with  no  deflated  tires. 
For  one  and  for  two  deflated  tires,  the 
vertical  load  factor  at  the  center  of  grav¬ 
ity  must  be  60  percent  and  50  percent, 
respectively,  of  the  factor  with  no  de¬ 
flated  tires,  except  that  it  may  not  be . 
less  than  Ig.  Pivoting  need  not  be  con¬ 
sidered.  «  • 

(3)  Towing  conditions.  For  one  and 
for  two  deflated  tires,  the  towing  load, 
must  be  60  percent  and  50  percent, 
respectively,  of  the  load  prescribed. 

(d)  In  determining  the  total  load  on 
a  gear  unit  with  respect  to  the  provisions 
of  paragraphs  (b)  and  (c)  of  this  section, 
the  transverse  shift  in  the  load  centroid, 
due  to  uns3rmmetrical  load  distribution 
on  the  wheels,  may  be  neglected. 
[Revision  note:  Based  on  §  4b.236] 

Water  Loads 
§  25.311  General. 

(a)  Seaplaixes  must  be  designed  for 
the  water  loads  developed  during  take¬ 
off  and  landing,  with  the  seaplane  in 
any  attitude  likely  to  occur  in  normal 
operation,  and  at  the  appropriate  for¬ 
ward  and  sinking  velocities  under  the 
most  severe  sea  conditions  likely  to  be 
encoimtered.  Unless  a  more  rational 
analysis  of  the  water  loads  is  made,  or 
the  requirements  of  ANC-3  are  used, 
§§  25.313  through  25.327  apply. 

(b)  The  requirements  of  this  section 
and  §§  25.313  through  25.327  apply  also 
to  amphibians. 

[Revision  note:  Combines  |§4b.250  and 
4b.250-l] 

§  25.313  Design  weights  and  center  of 
gravity  positions. 

(a)  Design  weights.  The  water  load 
requirements  must  be  complied  with  at 
all  operating  weights  up  to  the  design 
landing  weight  except  that,  for  the  take¬ 
off  condition  prescribed  in  §  25.321,  the 
design  takeoff  weight  must  be  used. 

(b)  Center  of  gravity  positions.  The 
critical  center  of  gravity  positions  within 
the  limits  for  which  certifleation  is  re¬ 
quested  must  be  considered  to  obtain 
maximum  design  loads  for  each  part  of 
the  seaplane  structure. 

[Revision  note:  Based  on  §  4b.251] 

§25.315  Application  of  loads. 

Except  as  otherwise  prescribed,  the 
seaplane  as  a  whole  is  assumed  to  be  sub¬ 
jected  to  the  loads  corresponding  to  the 
load  factors  specifled  in  §  25.317.  In 
applying  the  loads  resulting  from  the 
load  factors  prescribed  in  §  25.317,  the 
loads  may  be  distributed  over  the  hull 
or  main  float  bottom  (in  order  to  avoid 
excessive  local  shear  loads  and  bending 
moments  at  the  location  of  water  load 
application)  using  pressures  not  less 
than  those  prescribed  in  §  25.323(b). 


(b)  For  twin  float  seaplanes,  eaoh  float 

must  be  treated  as  an-  equivalent  hull 
on  a  fictitious  seaplane  with  a  weight 
equal  to  one-half  the  weight  of  the  twin 
float  seaplane. 

(c)  Except  in  the  takeoff  condition  of 
§  25.321,  the  aerodynamic  lift  on  the  sea¬ 
plane  during  the  impact  is  assumed  to  be 
%  of  the  weight  of  the  seaplane. 

[Revision  note:  Based  on  S  4b .252] 

§  25.317  Hull  and  main  float  load  fac¬ 
tors. 

(a)  Water  reaction  load  factors 

must  be  computed  in  the  following 
manner: 

(1)  For  the  step  landing  case 

”^~tan  2/3/3 

(2)  For  the  bow  and  stem  landing 
cases 


(b)  The  following  values  are  used: 

(1)  n|^r= water  reaction  load  factor 
(that  is,  the  water  reaction  divided  by 
seaplane  weight) . 

(2)  Ci=empirical  seaplane  operations 
factor  equal  to  0.009  (except  that  this 
factor  may  not  be  less  than  that  neces¬ 
sary  to  obtain  the  minimum  value  of 
step  load  factor  of  2.33) . 

(3)  yg^=seaplane  stalling  speed 

(mph)  with  landing  flaps  extended  in 
the  appropriate  position  and  with  no 
slipstream  effect. 

(4)  /3=angle  of  dead  rise  at  the  longi¬ 
tudinal  station  at  which  the  load  factor 
is  being  determined,  in  accordance  with 
figure  1  of  Appendix  B. 

(5)  w=seaplane  design  landing 
weight  in  pounds. 

(6)  irj=empirical  hull  station  weigh¬ 
ing  factor,  in  accordance  with  figure  2  of 
Appendix  B.  For  a  twin  float  seaplane, 
because  of  the  effect  of  flexibility  of  the 
attachment  of  the  floats  to  the  seaplane, 
the  factor  may  be  reduced  at  the  bow 
and  stern  to  0.8  of  the  value  shown  in 
figure  2  of  Appendix  B.  This  reduction 
applies  only  to  the  design  of  the  carry- 
through  and  seaplane  structure. 

(7)  r^=ratio  of  distance,  measured 
parallel  to  hull  reference  axis,  from  the 
center  of  gravity  of  the  seaplane  to  the 
hull  longitudinal  station  at  which  the 
load  factor  is  being  computed  to  the 
radius  of  gyration  in  pitch  of  the  sea¬ 
plane,  the  hull  reference  axis  being  a 
straight  line,  in  the  plane  of  symmetry, 
tangential  to  the  keel  at  the  main  step. 
[Revision  note:  Btised  on  S  4b.253] 

§  25.319  Hull  and  main  float  landing 
conditions. 

(a)  Symmetrical  step,  bow,  and  stern 
landing.  For  symmetrical  step,  bow,  and 
stem  landings,  the  limit  water  reaction 
load  factors  are  those  computed  in  ac¬ 
cordance  with  §  25.317: 

( 1 )  For  symmetrical  step  landings,  the 
resultant  water  load  must  be  applied  at 
the  keel,  through  the  center  of  gravity, 
and  must  be  directed  perpendicularly  to 
the  keel  line. 
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(2)  The  unsymmetrical  pressure  dis¬ 
tribution  consists  of  the  pressures  pre¬ 
scribed  in  subparagraph  (1)  of  this  para¬ 
graph  on  one  side  of  the  hull  or  main 
float  centerline  and  one-half  of  that 
pressure  on  the  other  side  of  the  hull 
or  main  float  centerline.  In  accordance 
with  flgure  3  of  Appendix  B. 

[Revision  note:  Based  on  1 4b^56] 

§  25.325  Auxiliary  float  loads. 

Auxiliary  floats  and  their  attachments 
and  supporting  structures  must  be 
designed  for  the  following  ccmditlons. 
In  the  cases  specifled  in  paragraphs  (a) , 

(b),  (c),  and  (d)  of  this  section,  the 
prescribed  water  loads  may  be  distrib¬ 
uted  over  the  float  bottom  to  avoid  exces¬ 
sive  local  loads,  using  bottom  pressures 
not  less  than  those  prescribed  in  para¬ 
graph  (f)  of  this  section. 

(a)  Step  loading.  The  resultant 
water  load  must  be  applied  in  the  plane 
of  symmetry  of  the  float  at  a  point  three- 
fourths  of  the  distance  from  the  bow 
to  the  step  and  must  be  perpendicular 
to  the  keel.  The  resultant  limit  load  is 
computed  as  follows,  except  that  the 
value  of  L  need  not  exceed  three  times 
the  weight  of  the  displaced  water  when 
the  float  is  cmnpletely  submerged: 


tana/3p,(l+V)2/s 


where — 

L= limit  load; 

C6= 0.004; 

seaplane  stalling  speed  (mph)  with 
landing  flaps  extended  in  the  ap¬ 
propriate  position  and  with  no 
slipstream  effect; 

W=Beaplane  design  landing  weight  In 
pounds; 

/},=angle  of  dead  rise  at  a  station  %  of 
the  distance  from  the  bow  to  the 
step,  but  need  not  be  less  than  16 
degrees;  and 

r],=ratlo  of  the  lateral  distance' between 
the  center  of  gravity  and  the  plane 
of  symmetry  of  the  float  to  the 
radltis  of  gyration  in  roU. 

(b)  Bow  loading.  The  resultant  limit 
must  be  applied  in  the  plane  of  sym¬ 
metry  of  the  float  at  a  point  one-fourth 
of  the  distance  from  the  bow  to  the  step 
and  must  be  perpendicular  to  the  tangent 
to  the  keel  line  at  that  point.  The  mag¬ 
nitude  of  the  resultant  load  is  that  speci¬ 
fled  in  paragraph  (a)  of  this  section. 

(c)  Unsymmetrical  step  loading.  The 
resultant  water  load  consists  of  a  com¬ 
ponent  equal  to  0.75  times  the  load 
specifled  in  paragraph  (a)  of  this  section 
and  a  side  component  equal  to  0.25  tan  /3 
times  the  load  specifled  in  paragraph  (a) 
of  this  section.  The  side  load  must  be 
applied  perpendicularly  to  the  plane  of 
sinnmetry  of  the  float  at  a  point  midway 
between  the  keel  and  the  chine. 

(d)  Unsymmetrical  "bow  loading.  The 
resultant  water  load  consists  of  a  com¬ 
ponent  equed  to  0.75  times  the  load 
specifled  in  paragraph  (b)  of  this  section 
and  a  side  component-equal  to  0.25  tan  p 
times  the  load  specifled  in  paragraph  (b) 
of  this  section.  The  side  load  must  be 
applied  perpendicularly  to  the  plane  of 
symmetry  at  a  point  midway  between 
the  keel  and  the  chine. 

(e)  Immersed  float  condition.  The  re¬ 
sultant  load  must  be  applied  at  the  cen- 


pressure; 

0.078  Cl  (with  Cl  computed  In  ac¬ 
cordance  with  §  25.317; 

:hull  station  weighing  factm:,  de¬ 
termined  in  accordance  with  flg- 
iire  2  of  Appendix  B; 
seaplane  stalling  speed  (mph)  with 
landing  flaps  extended  in  the  ap¬ 
propriate  position  and  with  no 
slipstream  effect;  and 
:  angle  of  dead  rise  at  api»ropriate 
station. 


I 
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troid  of  the  cross  section  of  the  float  at 
a  point  one-third  of  the  distance  from 
the  bow  to  the  step.  The  limit  loftd  com¬ 
ponents  are 

yertical =p(rV, 

Btt=C^^V2/s(KVs^)3.  and 

alde=C^^V2/a(KVs^)3, 

where — 

p=mas8  density  of  water; 

V = volume  of  float; 

Cx=coeflicient  of  drag  ft»ce,  equal  to  0.10; 

Cy=coefflclent  of  side  force,  equal  to  0.08; 

K=0.8,  except  that  lower  values  may  be 
used  if  it  is  shown  that  the  floats 
are  inc^able  of  submerging  at  a 
speed  of  0.8  in  ncsrmal  opera¬ 
tions; 

V5^=seaplane  stalling  speed  (mph)  with 
landing  flaps  extended  in  the  ap¬ 
propriate  position  and  with  no 
slipstream  effect;  and 
acceleration  due  to  gravity  (ft/sec*). 

(f )  Float  bottom  pressures.  The  float 
bottom  pressures  must  be  established  in 
accordance  with  §  25.323.  The  angle  of 
dead  rise  to  be  used  in  determining  the 
float  bottom  pressures  is  set  forth  in 
paragraph  (a)  of  this  section. 

[Revision  note:  Based  on  §  4b.267] 

§  25.327  Seawing  loads. 

Seawing  design  loads  must  be  based 
on  applicable  test  data. 

[Revision  note:  Based  on  §  4b.268] 

Emergency  Landing  Conditions 

§  25.331  Structural  design  for  emer¬ 
gency  landing  conditions. 

(a)  The  structure  must  be  designed  so 
that,  although  parts  of  the  airplane  may 
be  damaged,  there  is  every  reasonable 
probability  th?,t  all  of  Uie  occupants  (if 
they  make  proper  use  of  the  seats,  belts, 
and  other  provisions  made  in  the  design) 
will  escape  serious  injury  in  a  minor 
crash  landing  (with  wheels  up  if  the  air¬ 
plane  has  retractable  landing  gear)  in 
wbdch  they  experience  ultimate  inertia 
forces  relative  to  the  surrounding  struc¬ 


ture  of — 

(1)  Upward _ 2.0flr; 

(2)  Downward _ 4.5g; 

(3)  Forward _ 9.0g;  and 

(4)  Sideward _ 1.5sr. 


(b)  A  lesser  value  of  the  downward 
inertia  force  specifled  in  paragraph  (a) 
of  this  section  may  be  used  if  it  is  shown 
that  the  airplane  structure  can  absorb 
the  landing  loads  corresponding  to  the 
design  landing  weight  and  an  ultimate 
descent  velocity  of  5  f.p.s.,  without  ex¬ 
ceeding  the  value  chosen. 

(c)  The  inertia  forces  specifled  in 
paragraph  (a)  of  this  section  must  be 
applied  to  all  items  of  mass  which  would 
be  apt  to  injure  the  passengers  or  crew 
if  these  items  became  loose  in  a  minor 
crash  landing.  The  supporting  struc¬ 
ture  must  be  designed  to  restrain  these 
items. 

[Revision  note:  Based  on  §  4b.260] 

§  25.333  Structural  ditching  provisions. 

Structural  strength  considerations  of 
ditching  provisions  must  be  in  accord¬ 
ance  with  §  25.531(d). 

[Revision  note:  Based  on  S4b.261] 
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Fatigue  Evaluation 

-§  25.341  Fatigue  evaluati<m  of  flight 
structure. 

(a)  Strength,  detail  design,  and  fab¬ 
rication.  Those  parts  of  the  airplane 
structure  (including  wings,  flxed  and 
movable  control  surfaces,  the  fuselage, 
and  all  their  related  primary  attach¬ 
ments)  ,  the  failure  of  which  could  result 
in  catastrophic  failure  of  the  airplane, 
must  be  evaluated  in  accordance  with 
the  provisions  of  either  paragraph  (b) 
or  (c)  of  this  section. 

(b)  Fatigue  strength.  (1)  The  struc¬ 
ture  must  be  shown  by  analysis,  tests,  or 
both,  to  be  capable  of  withstanding  the 
repeated  loads  of  variable  magnitude  ex¬ 
pected  in  service.  The  evaluation  must 
include — 

(1)  The  typical  loading  spectrum  ex¬ 
pected  in  service; 

(ii)  Identification  of  principal  struc¬ 
tural  elements  and  detail  design  points, 
the  fatigue  failure  of  which  could  cause 
catastrophic  failure  of  the  airplane;  and 
.(iii)  An  analysis  or  repeated  load 
tests,  or  a  combination  of  analysis  and 
load  tests,  of  principal  structural  ele¬ 
ments  and  detail  design  points  identiflM 
in  subdivision  (ii)  of  this  subparagraph. 

(2)  The  service  history  of  airplanes  of 
similar  structural  design,  taking  due  ac- 
coimt  of  differences  in  operating  condi¬ 
tions  and  procedures,  may  be  utilized. 

(3)  When  circumstances  require  sub¬ 
stantiation  of  the  pressure  cabin  by  fa¬ 
tigue  tests,  the  cabin  or  representative 
parts  of  it  must  be  cycle-pressure  tested, 
utilizing  the  normal  operating  pressure 
together  with  the  effects  of  external 
aerodynamic  pressure  combined  with  the 
flight  loads.  The  effects  of  flight  loads 
may  be  represented  by  an  increased 
cabin  pressure  or  may  bb  omitted  if  they 
are  shown  to  have  no  significant  effect 
upon  fatigue. 

(c)  Fail  safe  strength.  It  must  be 
shown  by  analysis,  tests,  or  both,  that 
catastrophic  failure  or  excessive  struc¬ 
tural  deformation,  ttiat  could  adversely 
affect  the  flight  characteristics  of  the  air¬ 
plane.  are  not  probable  after  fatigue 
failure  or  obvious  partial  failure  of  a 
single  principal  structural  element. 
After  these  types  of  failure  of  a  single 
principal  structural  element,  the  re¬ 
maining  structure  must  be  capable  of 
withstanding  static  loads  corresponding 
to  the  flight  loading  condition  specifled 
in  subparagraphs  (1)  through  (4)  of  this 
paragraph.  These  loads  must  be  multi¬ 
plied  by  a  factor  of  1.15  unless  the  dy¬ 
namic  effects  of  failure  under  static  load 
are  otherwise  considered.  For  a  pres¬ 
surized  cabin,  the  normal  operating  pres¬ 
sures  combined  with  the  expected  ex¬ 
ternal  aerodsmamic  pressures  must  be 
applied  simultaneously  with  the  flight 
loading  conditions  specified  in  this  para¬ 
graph. 

(1)  An  ultimate  maneuvering  load 
factor  of  2.0  at  Vq. 

(2)  Gust  loads  as  specified  in  §§  25.211 
and  25.219(b)  except  that  these  gust 
loads  are  considered  to  be  ultimate  loads 
and  the  gust  velocities  are — 

(i)  At  speed  Vg,  49  fps  from  sea  level 
to  20,000  feet  altitude,  thereafter  de¬ 
creasing  linearly  to  28  fps  at  50,000  feet 
altitude; 


(ii)  At  speed  Vq,  33  fps  from  sea  level 
to  20,000  feet  altitude,  thereafter  de¬ 
creasing  linearly  to  16.5  fps  at  50,000 
feet  altitude;  and 

(iii)  At  speed  Vjy,  15  fps  from  sea  level 
to  20,000  feet  altitude,  thereafter  de¬ 
creasing  linearly  to  6  fps  at  50,000  feet 
altitude. 

(3)  Eighty  percent  of  the  limit  loads 
resulting  from  the  conditions  specified 
in  §  25.241(c).  These  loads  are  con¬ 
sidered  to  be  ultimate  loads. 

(4)  Eighty  percent  of  the  limit  maneu¬ 
vering  loads  resulting  from  the  conditions 
specifled  in  §  25.219(a),  except  that  the 
load  need  not  exceed  100  percent  of  the 
critical  load  obtained  in  compliance  with 
§  25.219(a) ,  using  a  pilot  effort  of  180 
pounds.  This  load  is  an  ultimate  load. 

[Revision  note:  Combines  S§  4b .270  and 
4b.270-l] 

§  25.343  Fatigue  evaluation  of  landing 
gear. 

(a)  The  strength,  detail  design,  and 
fabrication  of  those  parts  of  the  airplane 
landing  gear  and  its  attachment  fittings 
in  which  fatigue  may  be  critical,  must  be 
evaluated  in  accordance  with  either  the 
provisions  of  paragraph  (b)  or  (c)  of  this 
section. 

(b)  Fatigue  strength ; 

(1)  The  fatigue  strength  of  the  land¬ 
ing  gear  must  be  evaluated.  The  evalu¬ 
ation  must  include — 

(1)  The  typical  loading  spectrum  ex¬ 
pected  in  senrice; 

(ii)  Identification  of  principal  struc¬ 
tural  elements  and  detail  design  points, 
the  fatigue  failure  of  which  could  cause 
catastrophic  failure  of  the  landing  gear; 
and 

(iii)  Analysis  or  repeated  load  testing 
of  the  principal  structural  elements  and 
detail  design  points  identified  in  subdivi¬ 
sion  (ii)  of  this  subparagraph. 

(2)  Where  the  evaluation  indicates  its 
necessity,  inspection  or  other  procedures 
must  be  established  to  prevent  cata¬ 
strophic  fatigue  failure. 

(3)  The  service  history  of  airplanes  of 
similar  structural  design,  taking  due  ac¬ 
count  of  differences  in  operating  condi¬ 
tions  and  procedures,  may  be  used. 

(c)  Fail  safe  strength:  It  must  be 
shown  by  analysis  or  tests  that  cata¬ 
strophic  failure  is  not  probable  after  fa¬ 
tigue,  failure,  or  obvious  partial  failure, 
of  any  single  principal  structural  ele¬ 
ment.  After  these  kinds  of  failure,  the 
remaining  structure  must  be  able  to 
withstand  static  loads  corresponding  to 
80  percent  of  the  limit  loads  resulting 
from  the  conditions  prescribed  in 
§  25.261.  These  static  loa^  are  ultimate 
loads. 

[Revision  note:  Based  on  §  4b .271] 

Subpart  D — Design  and  Construction 

General  Requirements 
§  25.391  General. 

The  airplane  may  not  have '  design 
features  or  details  that  experience  has 
shown  to  be  hazardous  or  unreliable. 
’  The  suitability  of  all  questionable  design 
details  or  parts  must  be  established  by 
tests. 

“[Revision  note:  Based  on  §  4b.300] 
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§  25.393  Materials. 

The  suitability  and  durability  of  all 
materials  used  in  the  airplane  structure 
must  be  established  on  the  basis  of  ex¬ 
perience  or  tests.  All  materials  used  in 
the  airplane  structure  must  conform  to 
approved  specifications  (such  as  indus¬ 
try  or  military  specifications,  or  Tech¬ 
nical  Standard  Orders)  that  ensure  that 
they  have  the  strength  and  other  prop¬ 
erties  assumed  in  the  design  data. 

[Revision  note:  Combines  §  4b .301  and  first 
sentence  of  S  4b  .301-1] 

§  25.395  Fabrication  methods. 

The  methods  of  fabrication  used  must 
produce  a  consistently  sound  structure. 

If  a  fabrication  process  (such  as  gluing, 
spot  welding,  or  heat  treating)  requires 
close  control  to  reach  this  objective,  the 
process  must  be  performed  in  accordance 
with  an  approved  process  specification. 
[Revision  note:  Based  on  §  4b.302] 

§  25.397  Standard  fastenings. 

All  bolts,  pins,  screws,  and  rivets  used 
in  the  structure  must  be  approved.  An 
approved  locking  device  or  method  must 
be  used  for  aU  these  bolts,  pins,  and 
screws.  Self -locking  nuts  may  not  be 
used  on  bolts  that  are  subject  to  rotation 
in  operation. 

[Revision  note:  Based'  on  §  4b.303] 

§  25.399  Protection. 

All  members  of  the  structure  must  be 
suitably  protected  against  deterioration 
or  loss  of  strength  in  service  due  to”" 
weathering,  corrosion,  abrasion,  or  other 
causes.  In  seaplanes  or  amphibians  spe¬ 
cial  precautions  must  be  taken  against 
corrosion  from  salt  water,  particularly 
where  dissimilar  metals  are  in  close  prox¬ 
imity.  Provisions  for  ventilation  and 
drainage  of  all  parts  of  the  structure 
must  be  made  where  necessary  for  pro¬ 
tection. 

[Revision  note:  Based  on  S  4b.304] 

§  25.401  Inspection  provisions. 

There  must  be  means  to  allow  close 
examination  of  all  parts  requiring  pe¬ 
riodic  inspection,  adjustment  for  proper 
alignment  and  function,  and  lubrication. 
[Revision  note:  Based  on  §  4b .305] 

§  25.403  Material  strength  properties 
and  design  values. 

(a)  Material  strength  properties  must 
be  based  on  a  sufficient  number  of  tests 
of  material  conforming  to  specifications 
to  establish  design  values  on  a  statistical 
basis.  The  design  values  must  be  chosen 
so  that  the  probability  of  any  structure 
being  understrength  because  of  material 
variations  is  extremely  remote.  The  ef¬ 
fects  of  temperature  on  allowable  stresses 
used  for  design  in  an  essential  component 
or  structure  must  be  considered  where 
thermal  effects  are  significant  under  nor¬ 
mal  operating  conditions. 

(b)  The  strength,  detail  design,  and 
fabrication  of  the  structure  must  mini¬ 
mize  the  probability  of  disastrous  fatigue 
failure. 

(c)  Values  contained  in  MIL-HDBK- 
5,  “Metallic  Materials  and  Elements  for 
Plight  Vehicle  Structure,”  MIL-HDBK- 
17,  “Plastics  for  Flight  Vehicles,  Part  I — 
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Reinforced  Plastics”,  ANC-17  “Plastics 
for  Aircraft,  Part  n — ^Transparent  Glaz¬ 
ing  Materials”,  ANC-18  “Design  of  Wood 
Aircraft  Structures”,  MI1j-HDBK-23, 
“Composite  Construction  for  Flight  Ve¬ 
hicles,  Part  I — ^Fabrication  Inspection 
Durability  and  Repair”,  and  ANO-23 
“Sandwich  Construction  for  Aircraft, 
Part  n — ^Material  Properties  and  Design 
Criteria”  must  be  used  unless  ttiey  are 
shown  to  be  inapplicable.  These  man¬ 
uals  may  be  obtained  from  the  Superin¬ 
tendent  of  Documents,  U.S.  Government 
Printing  Office,  Washington,  D.C.,  20401. 

(d)  Design  properties  outlined  in  MELi- 
HDBK-5  may  be  used  subject  to  the  fol¬ 
lowing  conditions: 

(1)  Where  applied  loads  are  even¬ 
tually  distributed  through  a  single  mem¬ 
ber  within  an  assembly,  the  failure  of 
which  would  result  in  the  loss  of  struc¬ 
tural  integrity  of  the  component  in¬ 
volved,  the  guaranteed  minimxun  design 
mechanical  properties  (“A”  values)  listed 
in  MIIi-HDBK-5  must  be  met. 

(2)  Redundant  structures  in  which 
the  failure  of  individual  elements  would 
result  in  applied  loads  being  safely  dis¬ 
tributed  to  other  load-carrying  members, 
may  be  designed  on  the  basis  of  the  “90 
percent  probability  (“B”  values)”  listed 
in  MIL-HDBK-5. 

(e)  Design  values  greater  than  the 
guaranteed  minimums  required  by  para¬ 
graph  (d)  of  this  section  may  be  used 
in  applications  where  only  guaranteed 
minimum  values  are  normally  allowed 
if  a  “premium  selection”  of  the  material 
is  made  in  which  a  specimen  of  each 
individual  item  is  tested  before  use  to 
determine  that  the  actual  strength  prop¬ 
erties  of  that  particular  item  will  equal 
or  exceed  those  used  in  design. 

[Revision  note:  Combines  §§  4b .306  and 
4b.306-l  (less  (c) )  ] 

§  25.405  Special  factors. 

The  factors  of  safety  prescribed  in 
§  25.193  must  be  multiplied  by  the  special 
factors  of  safety  prescribed  in  §§  25.407 
through  25.411  when,  for  a  particular 
part  of  the  structure — 

(a)  There  is  uncertainty  concerning 
its  actual  strength; 

(b)  Its  strength  is  likely  to  deteriorate 
in  service  before  normal  replacement  of 
the  part;  or 

(c)  Its  strength  is  subject  to  appre¬ 
ciable  variability  because  of  uncertain¬ 
ties  in  manufacturing  processes  and 
inspection  methods. 

[Revision  note:  Based  on  §  4b.307  (less  (a) 
through  (c) )  ] 

§  25.407  Casting  factors. 

(a)  For  structural  castings,  the  factor 
of  safety  prescribed  in  §  25.193  must  be 
multiplied  by  the  casting  factors  spec¬ 
ified  in  paragraphs  (b)  and  (c)  of  this 
section.  The  prescribed  tests  and  in¬ 
spections  are  in  addition  to  those  neces¬ 
sary  to  establish  foundry  quality  control. 
Castings  must  be  inspected  in  accordance 
with  approved  specifications. 

(b)  Each  casting,  the  failure  of  which 
would  preclude  continued  safe  flight  and 
landing  of  the  airplane  or  would  result 
in  serious  injury  to  occupants,  must  have 
a  casting  factor  of  at  least  1.25  and 
must  receive  100  percent  inspection  by 


visual,  radiographic,  and  magnetic  par¬ 
ticle  or  penetrant  inspection  methods  or 
approved  eqifivalent  nondestructive  in¬ 
spection  methods.  Where  these  castings 
have  a  casting  factor  less  than  1.50, 
three  sample  castings  must  be  static 
tested.  The  test  castings  must  conform 
to  the  strength  requirements  of  §  25.195 
at  an  ultimate  load  corresponding  to  a 
casting  factor  of  1.25  and  must  conform 
to  the  deformation  requirements  at  a 
load  equa^  to  1.15  times  the  limit  load. 

(c)  For  structural  castings  other  than 
those  specified  in  paragraph  (b)  of  this 
section,  the  casting  factors  and  inspec¬ 
tions  must  conform  to  the  following 
table  except  that  the  percentage  of  cast¬ 
ings  inspected  by  nonvisual  methods  may 
be  reduced  if  an  approved  quality  control 
procedure  is  established.  A  casting  fac¬ 
tor  of  1.0  may  be  used  for  castings  pro¬ 
cured  to  a  specification  that  guarantees 
the  mechanical  properties  of  the  mate¬ 
rial  in  the  castings  and  provides  for  dem¬ 
onstration  of  these  properties  by  test  of 
coupons  cut  from  castings  on  a  sampling 
basis.  The  inspection  requirements  for 
these  castings  must  be  in  accordance 
with  those  specified  in  the  following  ta¬ 
ble  for  casting  factors  of  1.25  to  1.50, 
and  the  testing  requirements  must  be  in 
accordance  with  paragraph  (b)  of  this 
section: 

Inspection  Methods 

CcLSting  factor  Inspections 

2.0  or  more _ 100  percent  visual. 

Less  than  2.0  100  percent  visual,  and  mag- 

b  u  t  more  netlc  particle  or  pene- 

than  1.5.  trant  or  equivalent 

nondestructive  inspection 
methods. 

1.25  to  1.60 _ 100  percent  visual,  magnetic 

particle  or  penetrant,  and 
radiographic,  or  approved 
equivalent  nondestructive 
inspection  methods. 

(d)  Castings  that  are  pressure  tested 
as  parts  of  a  hydraulic  or  fluid  system 
and  do  not  support  airplane  structural 
loads  need  not  conform  to  this  section. 

(e)  The  casting  factor  need  not  ex¬ 
ceed  1.25  for  bearing  .stresses  regardless 
of  the  meUiod  of  inspection  employed. 
A  casting  factor  need  not  be  used  for  the 
bearing  surface  of  a  part  if  the  bearing 
factor  used  is  greater  than  the  casting 
factor. 

[Revision  note:  Based  on  §  4b .307 (a)  ] 

§  25.409  Bearing  factors. 

(a)  Bearing  factors  of  sufficient  mag¬ 
nitude  to  allow  for  the  effects  of  normal 
relative  motion  between  parts,  and  in 
joints  with  clearance  (free  fit)  that  are 
subject  to  pounding  or  vibration,  must  be 
used.  Bearing  factor  values  for  control 
surface  and  system  joints  are  specified  in 
§§  25.425  and  25.455. 

(b)  A  bearing  factor  need  not  be  used 
for  a  part  if  another  prescribed  special 
factor  is  greater  than  the  bearing  factor. 
[Revision  note:  Based  on  §  4b.307(b)] 
§25.411  Fitting  factors. 

(a)  A  fitting  factor  of  at  least  1.15 
must  be  used  in  the  analysis  of  all  fittings 
whose  strength  is  not  proven  by  limit 
and  ultimate  load  tests  in  which  the 
actual  stress  conditions  are  simulated 
in  the  fitting  and  the  surrounding  struc¬ 
ture.  This  factor  applies  to  all  parts 
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of  the  fitting,  the  means  of  attachment. 
and  the  bearing  on  the  members  Joined. 

(b)  Parts  with  integral  fittings  must 
be  treated  as  a  fitting  up  to  the  point 
where  the  section  prc^rties  become  typ¬ 
ical  of  the  member. 

(c)  The  fitting  factor  need  not  be  used 
wh^e  a  type  of  Joint  made  in  accord- 
smce  with  approved  practices  (such  as 
continuous  Joints  in  metal  plating, 
welded  Joints,  and  scarf  Joints  in  wood) 
is  based  on  comprehensive  test  data. 

(d)  A  fitting  factor  need  not  be  used 
with  respect  to  the  bearing  surface  of  a 
part  if  the  bearing  factor  used  is  greater 
than  the  fitting  factor. 

[Revision  note:  Baaed  on  S4b^07(c)] 

§  25.413  Flutter,  deformation,  and  vi¬ 
bration. 

Compliance  with  the  provisions  in 
paragri^hs  (a)  through  (c)  of  this  sec¬ 
tion  must  be  shown  by  calculations,  res¬ 
onance  tests,  or  other  tests  found  nec¬ 
essary  by  the  Administrator. 

(a)  Flutter  prevention.  The  airplane 
must  be  designed  to  be  free  from  flutter 
of  wing  and  tail  units  (including  all  con¬ 
trol  and  trim  surfaces)  and  from  di¬ 
vergence  (that  is,  unstable  structural 
distortion  due  to  aerodsmamic  loading) 
at  all  speeds  up  to  1.2  A  smaller 
margin  above  Vjy  may  be  used  if  the 
characteristics  of  the  airplane  (includ¬ 
ing  the  effects  of  compressibility)  make 
a  speed  of  1J2  imlikely  to  be  reached, 
and  if  it  is  shown  that  a  proper  margin 
of  damping  exists  at  speed  Vjy.  In  the 
absence  of  more  accurate  data,  the 
terminal  velocity  in  a  dive  of  30  degrees 
to  the  horizontal  may  be  used  as  the 
maximum  speed  likely  to  be  reached.  If 
concentrated  balance  weights  are  used 
on  control  surfaces,  their  effectiveness 
and  strength  (including  supporting 
structure)  must  be  substantiated.  If 
control  surface  fiutter  dampers  are  in¬ 
stalled  to  meet  the  requirements  of  this 
section,  it  must  be  shown  that  a  single 
failure  in  the  fiutter  damper  system  will 
not  prevent  continued  safe  fiight  of  the 
airplane  at  any  speed  up  to  V^. 

(b)  Loss  of  control  due  to  structural 
deformation.  The  airplane  must  be  de¬ 
sired  to  be  free  from  control  reversal 
and  from  undue  loss  of  longitudinal, 
lateral,  and  directional  stability  and  con¬ 
trol.  as  a  result  of  structural  deformation 
(including  that  of  the  control  surface 
covering)  at  all  speeds  up  to  the  speed 
prescribed  in  paragraph  (a)  of  this  sec¬ 
tion  for  fiutter  prevention. 

(c)  Vibration  and  ^ffeting.  The  air¬ 
plane  must  be  designed  to  withstand  all 
vibration  and  buffeting  that  might  occur 
in  any  likely  operating  condition. 

[Revision  note:  Based  on  I  4b.S0ei 
Control  Surfaces  (Fixes  and  Movable) 
§  25.421  Proof  of  strength. 

(a)  Limit  losid  tests  cff  control  siu*- 
faces  are  required.  These  tests  must  in¬ 
clude  the  horn  or  fitting  to  which  the 
control  S3^tem  is  attached. 

(b)  Compliance  with  the  special  fac¬ 
tors  requirements  of  §§  25.405  through 
25.411  and  25.425  for  control  surface 


hinges  must  be  shown  analysis  or  in¬ 
dividual  load  tests. 

[Revtaton  note:  Based  on  1 4b.Sll] 

§  25.423  InstaHatioii. 

Movable  tail  surfaces  must  be  installed 
so  that  there  is  no  interference  between 
any  surfaces  when  one  is  held  in  its  ex¬ 
treme  position  ^nd  cdl  the  others  are 
operated  through  tiieir  full  angular 
movement.  When  an  adjustable  stabi¬ 
lizer  is  used,  there  must  be  stops  that,  in 
the  event  of  failure  of  tiie  adjusting 
mechanism,  will  limit  its  travel  to  a 
range  equal  to  the  maximum  for  which 
the  airplane  is  shown  to  comply  with  the 
trim  requirements  of  9  25.111. 

[Revision  note:  Based  on  §  4b.312] 

§  25.425  Hinges. 

Control  surface  hinges,  except  ball  and 
roller  bearing  hinges,  must  have  a  factor 
of  safety  of  not  less  than  6.67  with  re¬ 
spect  to  the  ultimate  bearing  strength  of 
the  softest  material  used  as  a  bearing. 
For  hii^es  with  ball  or  roller  bearings, 
the  approved  rating  of  the  bearing  may 
not  be  exceeded.  Hinges  must  have 
enough  strength  and  rigidity  for  loads 
parallel  to  the  hinge  line. 

[Revision  note:  Based  on  S  4b.313] 

Control  Systems 
§  25.431  General. 

(a)  All  controls  and  control  systems 
must  operate  with  ease,  smoothness,  and 
positiveness,  appropriate  to  their  func¬ 
tion.  The  elMnents  of  the  fiight  control 
system  must  have  design  features,  or 
must  be  distinctively  and  permanently 
marked,  to  minimize  the  possibility  of  in¬ 
correct  assembly  that  could  result  in 
malfunctioning  of  the  control  system. 
Tab  control  systems  must  be  designed 
so  that  disconnection  or  failure  of  any 
element  at  speeds  up  to  cannot  Jeop¬ 
ardize  the  safety  of  fiight.  An  adjustable 
stabilizer  must  have  means  to  allow  any 
adjustment  necessary  for  continued 
safety  of  the  fiight  after  the  occurrence 
of  any  restsonably  probable  single  failure 
of  the  actuating  system. 

(b)  Power-boost  and  power-operated 
control  systems  must  be  designed  in  ac¬ 
cordance  with  the  provisions  of  subpara¬ 
graphs  (1)  and  (2)  of  this  paragraph. 

(1)  If  a  power-boost  or  power-op¬ 
erated  control  system  is  used,  an  alter¬ 
nate  system  must  be  immediately  avail¬ 
able  to  allow  continued  safe  fiight  and 
landing  in  the  event  of  a  single  failure 
in  the  power  portion.  The  alternate  sys¬ 
tem  may  be  a  duplicate  power  portion  or 
a  manually  operated  mechsmical  system. 
The  power  portion  includes  the  power 
source,  such  as  hydraulic  pumps,  and 
other  items,  such  as  valves,  lines,  and 
actuators.  The  failure  of  mechanical 
parts  (such  as  piston  rods  and  links) 
and  the  jamming  of  power  cylinders  need 
not  be  considered  if  the  probability  of 
failure  or  jamming  is  extremely  remote. 

(2)  Both  the  primary  and  alternate 
systems  must  be  operable  if  any  engine 
fails.  For  airplanes  with  more  than  two 
engines,  at  least  one  system  must  be  op¬ 
erable  if  any  two  engines  fail.  It  must 


be  shown  by  analysis  that  the  airplane  is 
ctmtrollable  if  all  engines  fail. 

[Revision  note:  Based  on  S  4b.320] 

§  25.433  Two-control  airplanes. 

Two-control  airplanes  must  be  able 
to  continue  safely  in  fiight  and  landing 
if  any  one  connecting  element  in  the  di¬ 
rectional-lateral  fiight  control  system 
fails. 

[Revision  note:  Based  on  9  4b.321] 

§  25.435  Trim  controls  and  systems. 

(a)  Trim  controls  must  be  designed  to 
prevent  inadvertent  or  abrupt  operation 
and  to  operate  in  the  plane,  and  with  the 
sense  of  motion,  of  the  airplane. 

(b)  There  must  be  means  adjacent  to 
the  trim  control  to  indicate  the  direction 
of  the  control  movement  relative  to  the 
airplane  motion.  In  addition,  there  must 
be  clearly  visible  means  to  indicate  the 
position  of  the  trim  device  with  respect  to 
the  range  of  adjustinent. 

(c)  Trim  devices  must  be  able  to  con¬ 
tinue  normal  operation  if  any  one  con¬ 
necting  or  transmitting  element  of  the 
primary  fiight  control  system  fails.  Trim 
control  systems  must  be  designed  to  pre¬ 
vent  creeping  in  fiight.  Trim  tab  con¬ 
trols  must  be  irreversible  unless  the  tab 
is  appropriately  balance  and  shown  to  be 
free  from  fiutter. 

(d)  If  an  irreversible  tab  control  sys¬ 
tem  is  used,  the  part  from  the  tab  to  the 
attachment  of  the  irreversible  unit  to  the 
airplane  structure  must  consist  of  a  rigid 
connection. 

[Revision  note:  Based  on  9  4b.322] 

§  25.437  Wing  flap  controls. 

(a)  The  wing  flap  controls  must  be 
designed  so  that  the  flight  crew  can 
place  the  flaps  in  all  of  the  takeoff,  en 
route,  approach,  and  landing  positions 
established  under  9  25.35.  The  flaps 
must  maintain  these  positions,  except  for 
flap  movement  produced  by  an  automatic 
flap  positioning  or  load  limiting  device, 
without  further  attention  by  the  flight 
crew.  In  addition,  the  wing  flap  control 
must  be  designed  and  located  so  that  it  is 
improbable  that  it  would  be  in¬ 
advertently  actuated. 

(b)  The  wing  flap  controls  must  be 
designed  so  that  the  rate  of  motion  of 
the  wing  flap  in  response  to  the  operation 
of  the  control  and  the  characteristics  of 
the  automatic  flap  positioning  or  load 
limiting  device  give  satisfactory  flight 
and  performance  characteristics  under 
steady  or  changing  conditions  of  air¬ 
speed,  engine  power,  and  airplane  atti¬ 
tude.  In  addition,  the  wing  flap  control 
must  be  designed  to  retract  the  flaps 
from  the  fully  extended  position,  during 
steady  flight  at  maximum  continuous 
engine  power,  at  all  speeds  below 
(mph) . 

(c)  There  must  be  mesins  to  Indicate 
the  takeoff,  en  route,  approach,  and 
landing  flap  positions.  In  addition,  if 
any  extension  of  the  flaps  beyond  the 
landing  position  is  possible,  the  flap  con¬ 
trol  must  be  clearly  marked  to  identify 
this  range  of  extension. 

[Revision  note:  Based  on  9  4b.823] 
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§  25.439  Wing  flap  interconnection. 

(a)  The  motion  of  wing  flaps  on  op¬ 
posite  sides  of  the  plan^  of  symmetry 
must  be  ssmchronized  by  a  mechanical 
interconnection  unless  it  is  shown  that 
the  airplane  has  safe  flight  character¬ 
istics  with  the  flaps  retracted  on  one  side 
and  extended  on  the  other.  If  a  me¬ 
chanical  interconnection  is  used,  there 
must  be  means  to  prevent  hazardous  un- 
symmetrical  operation  of  the  wing  flaps 
after  any  reasonably  possible  single  fail¬ 
ure  of  the  flap  actuating  system. 

(b)  If  a  wing  flap  interconnection  is 
used,  it  must  be  designed  to  account  for 
the  applicable  unsymmetrical  loads,  in¬ 
cluding  those  resulting  from  flight  with 
the  engines  on  one  side  of  the  plane  of 
symmetry  inoperative  and  the  remaining 
engines  at  takeoff  power.  For  airplanes 
with  flaps  that  are  not  subjected  to  slip¬ 
stream  conditions,  the  structure  must  be 
designed  for  the  loads  imposed  when  the 
wing  flaps  on  one  side  are  carrying 
the  most  severe  load  occurring  in  the 
prescribed  symmertical  conditions  and 
those  on  the  other  side  are  carrying  not 
more  than  80  percent  of  that  load. 
[Revision  note:  Based  on  §  4b.824] 

§  25.441  Control  system  stops. 

(a)  Each  control  system  must  have 
stops  that  positively  limit  the  range  of 
motion  of  the  control  surfaces.  The 
stops  must  be  located  in  the  system  where 
wear,  slackness,  or  take-up  adjustments 
will  not  adversely  affect  the  control  char¬ 
acteristics  of  the  airplane  because  of  a 
change  in  the  range  of  surface  travel. 
The  stops  must  be  able  to  withstand  loads 
corresponding  to  the  design  conditions 
for  the  control  system. 

[Revision  note:  Based  on  S  4b.325] 

§  25.443  Control  system  locks. 

There  must  be  means  to  prevent  dam¬ 
age  to  the  control  surfaces  (including 
tabs),  and  to  the  control  system,  from 
gusts  striking  the  airplane  while  it  is 
on  the  ground  or  water.  A  device  for 
this  purpose  that,  when  engaged,  pre¬ 
vents  normal  operation  of  the  control 
surfaces  by  the  pilot,  must— 

(a)  Either  automatically  disengage 
when  the  pilot  operates  the  primary 
flight  controls  in  a  normal  manner  or 
limit  the  operation  of  the  airplane  so 
that  the  pilot  receives  unmistakable 
warning  at  the  start  of  takeoff;  and 

(b)  Have  means  to  preclude  Uie  possi¬ 
bility  of  it  becoming  inadvertently  en¬ 
gaged  in  flight. 

[Revision  note:  Based  on  $  4b.326] 

§  25.445  Proof  of  strength  (static  tests). 

Compliance  with  limit  load  require¬ 
ments  must  be  shown  by  tests.  The  di¬ 
rection  of  the  test  loads  must  produce 
the  most  severe  loading  of  the  control 
system.  The  testing  must  include  all 
flttings,  pulleys,  and  brackets,  used  to 
attach  the  control  system  to  the  pri¬ 
mary  structure.  Analyses  or  individual 
load  tests  must  be  made  to  show  com¬ 
pliance  with  the  multiplying  factor  of 
safety  requirements  specifled  for  control 
system  joints  subjected  to  angular 
motion. 

[Revision  note:  Based  on  $  4b.327] 


§  25.447  Operation  tests. 

An  operation  test  must  be  made  for 
each  control  system  by  operating  the 
controls  from  the  pilot  compartment 
with  the  entire  system  loaded  to  cor¬ 
respond  to  80  percent  of  tiie  limit  load 
specifled  for  the  control  sjrstem.  In  this 
test,  there  may  be  no  jamming,  excessive 
friction,  or  execessive  deflection. 

[Revision  note:  Based  on  §  4b.328] 

Control  System  Details 
§  25.451  General. 

Each  part  of  the  control  system  must 
be  designed  and  installed  in  a  manner 
that  will  prevent  jamming,  chaflng,  or 
interference,  resulting  from  cargo,  pas¬ 
sengers,  or  loose  objects.  Special  pre¬ 
cautions  must  be  taken  in  the  cockpit  to 
prevent  the  entry  of  foreign  objects  into 
places  where  they  would  jam  the  control 
systems.  Provisions  must  be  made  to 
prevent  the  slapping  of  cables  or  tubes 
against  other  parts  of  the  airplane.  In 
addition,  the  requirements  of  §§  25.453 
and  25.455  apply  to  cable  systems  and 
joints. 

[Revision  note:  Based  on  §  4b .329  (less  (a) 
and  (b))] 

§  25.453  Cable  systems. 

(a)  Each  cable,  cable  fltting,  tum- 
buckle,  splice,  and  pulley  must  be  ap¬ 
proved.  Cables  smaller  than  Ya  inch  in 
diameter  may  not  be  used  in  the  aileron, 
elevator,  or  rudder  systems.  Cable  sys¬ 
tems  must  be  designed  so  that  there  will 
be  no  hazardous  change  in  cable  tension 
throughout  the  range  of  travel  under 
operating  conditions  and  temperature 
variations. 

(b)  Each  kind  and  size  of  pulley  must 
correspond  to  the  cable  with  which  it  is 
used.  Pulleys  and  sprockets  must  have 
closely  fitted  guards  to  prevent  the  cables 
and  chains  from  being  displaced  or 
fouled.  Each  pulley  must  lie  in  the  plane 
passing  through  the  cable  so  that  the 
cable  does  not  J3ib  against  tiie  pulley 
flange. 

(c)  Fairleads  must  be  installed  so  that 
they  do  not  cause  a  change  in  cable  di¬ 
rection  of  more  than  3°. 

(d)  Clevis  pins  subject  to  load  or  mo¬ 
tion  and  retained  only  by  a  cotter  key 
may  not  be  used  in  the  control  system. 

(e)  Tumbuckles  attached  to  parts 
having  angular  motion  must  be  installed 
in  a  manner  that  will  positively  prevent 
any  binding  throughout  the  range  of 
travel. 

(f )  There  must  be  provisions  for  visual 
inspection  of  aU  fairleads,  pulleys,  ter¬ 
minals  and  tumbuckles. 

[Revision  note:  Based  on  §  4b.329(a)  ] 

§  25.455  Joints. 

Control  system  joints  (in  push-pull 
systems)  that  are  subject  to  angular  mo¬ 
tion,  except  those  in  ball  and  roller  bear¬ 
ing  systems,  must  have  a  special  factor  of 
safety  of  not  less  than  3.33  with  respect 
to  the  ultimate  bearing  strength  of  the 
softest  material  used  as  a  bearing.  This 
factor  may  be  reduced  to  2.0  for  joints 
in  cable  control  systems.  For  ball  or 
roller  bearings,  the  approved  ratings,  in¬ 
cluding  those  established  in  MIL- 
HDBK-5  “Metalic  Materials  and  Ele¬ 


ments  for  Flight  Vehicle  Structure,”  may 
not  be  exceeded. 

[Revision  note:  Combines  §S  4b.329(b)  and 
4b.329-6] 

Landing  Gear 
§  25.461  GeneraL 

(a)  The  complete  airplane  landing 
gear  must  meet  the  requirements  of 
§§  25.461  through  25.479. 

(b)  The  shock  absorbing  elements  for 
the  main,  nose,  and  tail  wheel  units  must 
be  substantiated  by  the  tests  specifled 
in  §§  25.463  through  25.467.  The  shock 
absorbing  ability  of  the  landing  gear  in 
taxiing  must  be  shown  by  the  tests  pre¬ 
scribed  in  §  25.155. 

(c)  The  landing  gear  must  withstand 
the  tests  prescribed  in  §§  25.463  through 
25.467. 

[Revision  note:  Combines  §9  4b.330,  4b.331 
and  4b.332  (Introductory  paragraph)  ] 

§  25.463  Shock  absorption  tests. 

(a)  It  must  be  shown  by  energy  ab¬ 
sorption  tests  that  the  limit  load  factors 
selected  for  design  in  accordance  with 
§  25.261(b)  for  takeoff  and  landing 
weights,  respectively,  will  not  be  ex¬ 
ceeded. 

(b)  The  landing  gear  may  not  fail  in 
a  test,  demonstrating  a  reserve  of  energy 
absorption,  simulating  an  airplane  de¬ 
scent  velocity  of  12  f.p.s.  at  design  land¬ 
ing  weight,  assuming  wing  lift  not 
greater  than  the  airplane  weight  acting 
during  the  landing  impact. 

[Revision  note:  Based  on  9  4b.332(a)  ] 

§  25.465  Limit  drop  tests. 

(a)  If  compliance  with  §  25.463(a)  is 
shown  by  free  drop  tests,  these  tests  must 
be  made  on  the  complete  airplane,  or  on 
units  consisting  of  a  wheel,  tire,  and 
shock  absorber,  in  their  proper  positions, 
from  free  drop  heights  not  less  than — 

(1)  18.7  inches  for  the  design  landing 
weight  conditions;  and 

(2)  6.7  inches  for  the  design  takeoff 
weight  conditions. 

(b)  If  wing  lift  is  simulated  in  free 
drop  tests,  the  landing  gear  must  be 
dropped  with  an  effective  weight  equal 

where — 

We = the  effective  weight  to  be  used  In  the 
drop  test  (lbs.) ; 

7i= specified  free  drop  height  (Inches); 
d=defiectlon  imder  Impact  of  the  tire 
(at  the  approved  Infiatlon  presstire) 
plus  the  vertical  component  of  the 
axle  travel  relative  to  the  drop 
mass  (Inches) ; 

W=Wjf  for  main  gear  units  (lbs.),  equal 
to  the  static  weight  on  that  unit 
with  the  airplane  In  the  level  at¬ 
titude  (with  the  nose  wheel  clear 
In  the  case  of  nose  wheel  type 
airplanes) ; 

W=Wt  ior  tall  gear  units  (lbs.),  equal  to 
the  static  weight  on  the  tail  unit 
with  the  airplane  In  the  tall-down 
attitude; 

W=Wjv  for  nose  wheel  units  (lbs.),  eqvial 
to  the  vertical  component  of  the 
static  reaction  that  would  exist 
at  the  nose  wheel,  assuming  that 
the  mass  of  the  airplane  acts  at  the 
center  of  gravity  and  exerts  a  force 
of  l.Op  downward  and  0.259  for¬ 
ward;  and 
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L=the  ratio  of  the  aasumed  wing  lift  to 
the  airplane  weighty  but  not  more 
than  1.0. 

(c)  The  attitude  in  which  a  landing 
gear  unit  is  drop  tested  must  simulate 
the  critical  airplane  landing  conditions 
for  the  unit. 

(d)  The  value  of  d  used  in  the  com¬ 
putation  ot  Wg  in  paragraph  (b)  of  this 
section  may  not  exceed  the  value  actu¬ 
ally  obtained  in  the  drop  test. 

[Revision  note:  Based  on  §4bB32(b)] 

§  25.467  Reserve  energy  absorption 
drop  tests. 

(a)  If  compliance  with  the  reserve 
energy  absorption  condition  specified  in 
§  25.463(b)  is  shown  by  free  drop  tests, 
the  landing  gear  units  must  be  dropped 
from  a  free  drop  height  of  not  less  than 
27  inches. 

(b)  If  wing  lift  equal  to  the  airplane 
weight  is  simulated,  the  units  must  be 
dropiied  with  an  effective  mass  equal  to 

Wg=w(j^^  where  the  ssrmbols  and 

other  details  are  the  same  as  in 
i  25.465(b). 

[Revision  note:  Based  on  §  4b .332  (less  in¬ 
troductory  paragraph,  (a)  and  (b)  J 

§  25.469  Limit  load  factor  determina¬ 
tion. 

(a)  In  determining  the  airplane  inertia 
limit  locul  factor  n  from  the  free  drop 
tests  ^lecified  in  $§  25.461  through 
25.467,  the  following  formula  must  be 
used: 

Wg 

where — 

n^=the  load  factor  during  impact  de- 
velc^ied  on  the  mass  used  in  the  drop 
test  (that  is,  the  acceleration 
dv/dt  in  0’s  recorded  in  the  drop  test 
plus  1.0) :  and 

Wg.  W,  and  L  are  the  same  as  in  §  25.465(b) . 

(b)  The  value  of  n  determined  in 
paragraph  (a)  of  this  section  may  not 
be  greater  than  the  limit  load  factor  used 
for  the  landing  conditions. 

[Revision  ]x>te:  Based  on  {4b.333] 

§  25.471  Retracting  mechanism. 

(a)  General.  (1)  The  landing  gear 
retracting  mechanism,  wheel  well  doors, 
and  supporting  structure,  must  be  de¬ 
signed  for — 

(1)  The  loads  occurring  in  the  flight 
conditions  when  the  gear  is  in  the  re¬ 
tracted  position; 

(ii)  The  combination  of  friction, 
inertia,  brake  torque,  and  air  loads,  oc¬ 
curring  during  retraction  and  extension 
at  any  airspeed  up  to  1.6  Vg^  (with  the 

flaps  in  the  approach  position  at  design 
landing  weight) ;  and 

(iii)  Any  load  factor  up  to  those 
specified  in  §  25.213  for  the  flaps  ex¬ 
tended  condition. 

(2)  Unless  there  are  other  means  to 
decelerate  the  airplane  in  flight  at  this 
speed,  the  landing  gear,  the  retracting 
mechanism,  and  the  airplane  structure 
(including  wheel  well  doors)  must  be 
designed  to  withstand  the  flight  loads 
occurring  with  the  landing  gear  in  the 
extended  position  at  any  speed  up  to 
0.67  Vo, 


(3)  Landing  gear  doors,  their  operat¬ 
ing  mechanism,  and  their  supporting 
structures  must  be  designed  for  the  yaw¬ 
ing  maneuvers  prescribed  for  the  air¬ 
plane  in  addition  to  the  conditions  of 
airspeed  and  load  factor  prescribed  in 
subparagraphs  (1)  and  (2)  of  this 
paragraph. 

(b)  Landing  gear  lock.  The  airplane 
must  have — 

(1)  A  positive  means  to  maintain  the 
landing  gear  in  the  extended  position; 
and 

(2)  A  means  to  prevent  the  retraction 
of  the  landing  gear  while  the  airplane 
is  on  the  ground. 

(c)  Emergency  operation.  There 
must  be  an  emergency  means  for  extend¬ 
ing  the  landing  gear  in  the  event  of  any 
reasonably  probable  failure  in  the  nor¬ 
mal  retraction  system.  This  emergency 
means  must  be  designed  so  that  the  land- 
ii^  gear  can  be  extended  after  failure  of 
any  single  source  of  hydraulic,  electaic, 
or  equlval^t  energy  supply. 

(d)  Operation  test.  The  proper  func¬ 
tioning  of  the  landing  gear  retracting 
mechanism  must  be  shown  by  operation 
tests. 

(e)  Position  indicator  and  warning 
device. 

(1)  If  a  retractable  landing  gear  is 
used,  there  must  be  a  landing  gear  posi¬ 
tion  indicator  (as  w^  as  necessary 
switches  to  actuate  the  indicator)  or 
other  means  to  inform  the  pilot  that 
the  gear  is  secured  in  the  extended  (or 
retracted)  position. 

(2)  If  switches  are  used,  they  must  be 
located  and  coupled  to  the  landii^  gear 
mechanical  systems  in  a  manner  that 
precludes  the  possibility  of  an  erroneous 
indication  of  “down  and  locked”  if  the 
landing  gear  is  not  in  a  fully  extended 
position,  or  of  “up  and  locked”  if  the 
landing  gear  is  not  in  the  fully  retracted 
position.  The  switches  may  be  located 
where  they  are  operated  by  the  actual 
landing  gear  locking  latch  or  device. 

(3)  In  addition  to  the  requirement  of 
subparagraphs  (1)  and  (2)  of  this  para- 
griq>h,  landplanes  must  have  an  aural 
warning  device  that  will  function  con¬ 
tinuously  when  one  or  more  throttles 
are  clos^  if  the  landing  gear  is  not  fully 
extended  and  locked. 

(4)  If  there  is  a  manual  shutoff  for 
the  warning  device  prescribed  in  sub- 
paragraph  (3)  of  this  paragraph,  it  must 
be  installed  so  that  reopening  the 
throttles  will  reset  the  warning 
mechanism. 

(5)  In  addition  to  the  requirements  of 
subparagraphs  (1)  through  (4)  of  this 
paragraph,  landplanes  must  have  an 
aural  warning  device  that  will  fimction 
continuously,  when  the  wing  flaps  are  ex¬ 
tended  beyond  the  maximum  approach 
position  determined  under  §  25.51(e). 
if  the  gear  is  not  fully  extended  and 
locked.  Tflere  may  not  be  a  manual 
shutoff  for  this  warning  device.  The  flap 
Ix>sition  sensing  unit  may  be  install^ 
at  any  suitable  location.  The  system  for 
this  device  may  use  any  part  of  the  sys¬ 
tem  (including  the  aural  warning  device) 
for  the  device  required  in  subparagraph 

(3)  of  this  paragraph. 

(f)  Controls.  The  landing  gear  re> 
traction  control  must  be  located  and  (^ 


erate  in  accordance  with  the  provision  of 
§  25.507. 

(g)  Protection  of  equipment  in  wheel 
wells.  Equipment  that  is  essential  to 
safe  operation  of  the  airplane  and  that 
is  located  in  wheel  wells  must  be  pro¬ 
tected  from  the  damaging  effects  of — 

(1)  A  bursting  tire,  unless  it  is  shown 
that  a  tire  cannot  burst  from  overheat; 
and 

(2)  A  loose  tire  tread,  unless  it  is 
shown  that  a  loose  tire  tread  cannot 
cause  damage. 

[Revision  note:  Combines  SS4b.334  and 
4b.334-2] 

§  25.473  Wheels. 

Each  main  wheel  and  nose  wheel  must 
be  approved.  In  addition,  the  following 
provisions  apply : 

(a)  The  maximum  static  load  rating 
of  each  main  wheel  and  nose  wheel  may 
not '  be  less  than  the  corresponding 
static  ground  reaction  under  the  design 
takeoff  weight  of  the  airplane  and  the 
critical  center  of  gravity  position. 

(b)  The  maximum  limit  load  rating  of 
each  main  wheel  and  nose  wheel  may  not 
be  less  than  the  maximum  radial  limit 
load  determined  in  accordance  with  the 
applicable  ground  load  requirements  of 
this  part. 

(c)  The  brake  kinetic  energy  capacity 
rating  of  each  main  wheel-brake  as¬ 
sembly  may  not  be  less  than  the  kinetic 
energy  absorption  requirements  deter¬ 
mined  in  accordance  with  the  require¬ 
ments  of  subparagraph  (1)  or  (2)  of  this 
paragraph. 

(1)  The  brake  kinetic  energy  absorp¬ 
tion  requirements  must  be  based  on  a 
rational  analysis  of  the  sequence  of 
events  that  are  expected  to  occur  during 
operational  landings  at  maximum  land¬ 
ing  weight.  This  analysis  must  include 
conservative  values  of  airplane  speed 
at  which  the  brakes  are  applied,  braking 
coefBcient  of  friction  between  tires  and 
runway,  aerodsmamic  drag,  propeller 
drag  or  powerplant  forward  thrust,  and, 
if  more  critical,  the  most  adverse  single 
engine  or  propeller  malfunction. 

(2)  Instead  of  a  rational  analysis,  the 
kinetic  energy  absorption  requirements 
for  each  main  wheel  brake  assembly  may 
be  derived  from  the  following  formula, 
which  assumes  an  equal  distribution  of 
braking  between  main  wheels: 

0.0334 WVsjjZ 

N 

where — 

ir£=Xlnetic  energy  per  wheel  (ft.-lb.); 

W= design  landing  weight  (lb.); 

Vg  =power-ctfr  stalling  speed  of  the  air-  , 
®  plane  (mph)  at  sea  level,  at  the 
design  landing  weight,  and  In  the 
landing  configxiration;  and 
iV=niunber  of  main  wheels. 

The  formula  must  be  modified  in  cases 
of  unequal  braking  distribution. 

(d)  The  minimum  stalling  speed  rat¬ 
ing  of  each  main  wheel-brake  assembly 
(that  is,  the  initial  speed  used  in  the 
dynamometer  tests)  may  not  be  more 
than  the  Vg^  used  in  the  determination 

of  kinetic  energy  in  accordance  with 
paragraph  (c)  of  this  section,  assuming 
that  the  test  procedures  for  wheel-brake 
assemblies  involve  a  specified  rate  of 
deceleration,  and,  therefore,  for  the  same 
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amount  of  kinetic  energy,  the  rate  of 
energy  absorption  (the  power  absorbing 
ability  of  the  brake)  varies  inversely  with 
the  initial  speed. 

[Revision  note;  Based  on  8  4b^3S] 

§  25.475  Tires. 

Each  landing  gear  tire  must  properly 
fit  on  the  rim  of  the  wheel  and  must  have 
a  load  rating  that  is  not  exceeded  under 
the  following  loads: 

(a)  Equal  static  loads,  corresponding 
to  the  most  ciitical  combination  of  maxi¬ 
mum  takeoff  weight  and  center  of  grav¬ 
ity  position,  on  all  main  wheel  tires. 

(b)  Equal  loads  on  all  nose  wheel  tires 
corresponding  to  the  following  ground 
reactions: 

(1)  The  static  ground  reaction  for  the 
tire  with  the  most  critical  combination 
of  takeoff  weight  and  center  of  gravity 
position.  This  load  must  equal  ttie  static 
rating  of  the  tire. 

(2)  The  dynamic  ground  reaction  for 
the  tire  at  maximum  landing  weight,  as¬ 
suming  that  the  mass  of  the  airplane  is 
concentrated  at  the  most  critical  location 
of  the  center  of  gravity  for  this  weight 
and  is  exerting  a  force  of  l.Op  downward 
and  O.Slflr  forward  with  the  reactions 
being  distributed  to  the  nose  and  main 
wheels  by  the  principles  of  statics  and 
with  a  O.Zlg  drag  reaction  at  the  ground 
applied  at  each  wheel  with  brakes.  This 
load  must  equal  the  dynamic  rating  of 
the  tire. 

(3)  The  dsmamic  ground  reaction  for 
the  tire  at  design  takeoff  weight,  assum¬ 
ing  that  the  mass  of  the  airplane  is  con¬ 
centrated  at  the  most  critical  location 
of  the  center  of  gravity  for  this  weight 
and  is  exerting  a  force  of  l.Op  downward 
and  0.20p  forward.  The  reactions  in  this 
case  are  distributed  to  the  nose  and  main 
wheels  by  the  principles  of  statics  and  a 
0.20p  drag  reaction  at  the  ground  is  ap¬ 
plied  at  each  wheel  with  brakes.  This 
load  must  equal  the  d3niamic  rating  of 
the  tire. 

[Revision  note;  Based  on  §  4b .336] 

§  25.477  Brakes. 

(a)  Each  brake  must  be  approved. 
Brake  ratings  are  determined  in  ac¬ 
cordance-  with  §  25.473  (c)  and  (d) . 

(b)  The  brake  system  must  be  de¬ 
signed  and  constructed  so  that  if  any 
connecting  or  transmitting  element  (ex¬ 
cluding  the  operating  pedal  or  handle) 
fails,  or  any  single  source  of  hydraulic 
or  other  brake  operating  energy  supply  is 
lost,  it  is  possible  to  bring  the  airplane 
to  rest  under  conditions  specified  in 
§  25.55,  with  a  mean  deceleration  during 
the  landing  roll  of  at  least  50  percent 
of  that  obtained  in  determining  the  land¬ 
ing  distance  as  prescribed  in  that  section. 
Unless  it  is  shown  that  the  leakage  of 
hydraulic  fluid  resulting  from  failure  of 
the  sealing  elements  in  hydraulic  brakes, 
the  brake  driim,  shoes,  and  actuators,  (or 
their  equivalents)  does  not  reduce  the 
braking  effectiveness  below  that  required 
by  this  paragraph,  these  units  are  con¬ 
sidered  to  be  connecting  or  transmitting 
elements. 

(c)  Brake  controls  may  not  require  ex¬ 
cessive  control  force  in  their  operation. 

(d)  The  airplane  must  have  a  parking 
control  that,  when  set  by  the  pilot,  will 
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without  further  attention  maintain  suf- 
flcient  braking  to  prevent  the  airplane 
from  rolling  on  a  paved,  level  runway 
while  takeoff  power  on  the  critical  engine 
is  being  applied. 

(e)  If  antiskid  devices  are  installed, 
the  devices  and  associated  systems  must 
be  designed  so  that  no  single  probable 
malfunction  will  result  in  a  hazardous 
loss  of  brs^ng  ability  or  directional  con¬ 
trol  of  the  airplane.  Antiskid  devices 
meeting  the  airworthiness  portions  of 
Military  Specification  MIL-B-8075 
(ASG)  and  any  amendments  thereto,  are 
acceptable. 

[Revision  note:  Combines  8  4b.337  and  first 
sentence  of  8  4b.337-4] 

§^5.479  Skis. 

Each  ski  must  be  approved.  The  maxi¬ 
mum  limit  load  rating  of  the  ski  may  not 
be  less  than  the  maximum  limit  load  de¬ 
termined  under  the  applicable  ground 
load  requirements  of  this  Part. 

[Revision  note:  Based  on  8  4b.338] 

Floats  a|td  Hulls 
§  25.491  Floats. 

Each  main  float  of  a  seaplane  or  am¬ 
phibian  must  be  approved  and  must  con¬ 
form  to  the  provisions  of  §  25.311.  In 
addition,  each  seaplane  or  amphibian 
main  float  must  have — 

(1)  A  buoyancy  of  80  percent  in  excess 
of  that  required  to  support  the  maximum 
weight  of  the  seaplane  in  fresh  water; 
and 

(2)  Not  less  than  five  water  tight  com¬ 
partments  of  approximately  equal  vol¬ 
umes. 

[Revision  note:  Based  on  8  4b.341] 

§  25.493  Hulls. 

(a)  Each  hull  seaplane  or  hull  am¬ 
phibian  must  be  divided  into  enough 
watertight  compartments  so  that,  with 
any  two  adjacent  compartments  flooded, 
the  buoyancy  of  the  hull  and  auxiliary 
floats  (and  wheel  tires,  if  used)  will  pro¬ 
vide  a  sufGlcient  margin  of  positive  sta¬ 
bility  to  minimize  the  probability  of  cap¬ 
sizing  hi  rough,  fresh  water. 

(b)  Bulkheads  with  watertight  doors 
may  be  used  for  communication  between 
compartments. 

[Revision  note:  Based  on  8  4b .342] 

Personnel  and  Cargo  Accommodations 
§  25.501  Pilot  compartment. 

(a)  The  pilot  compartment  and  its 
equipment  must  provide  a  satisfactory 
degree  of  safety  and  assurance  that  the 
minimum  flight  crew  (established  in  ac¬ 
cordance  with  §  25.1169)  will  be  able  to 
perform  all  of  their  duties,  and  to  op¬ 
erate  the  controls  in  the  correct  manner, 
without  unreasonable  concentration  and 
fatigue. 

(b)  The  primary  flight  controls  listed 
in  §  25.509(a) ,  excluding  cables  and  con¬ 
trol  rods,  must  be  located  with  respect 
to  the  propellers  so  that  no  member  of 
the  minimum  flight  crew  (established  in 
accordance  with  §25.1169),  or  part  of 
the  controls,  lies  in  the  region  between 
the  plane  of  rotation  of  any  inboard 
propeller  and  the  surface  generated  by  a 
line  passing  through  the  center  of  the 
propeller  hub  making  an  angle  of  5*  for- 
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ward  or  aft  of  the  plane  of  rotation  of 
the  propeller. 

(c)  If  provision  is  made  for  a  second 
pilot,  the  airplane  must  be  controllable 
with  equal  safety  from  either  seat. 

(d)  The  pilot  compartment  must  be 
constructed  so  that,  when  flying  in  rain 
or  snow,  it  will  not  leak  in  a  manner 
that  will  distract  the  crew  or  harm  the 
structure. 

(e)  The  airplane  must  have  a  door, 
between  the  passenger  and  pilot  com¬ 
partments,  that  has  a  locking  means  to 
prevent  passengers  from  opening  it  with¬ 
out  the  pilot’s  permission. 

(f)  Vibration  and  noise  characteris¬ 
tics  of  cockpit  equipmqpt  may  not  inter¬ 
fere  with  safe  operation  of  the  airplane. 
[Revision  note:  Based  on  8  4b.350] 

§  25.503  Pilot  compartment  visibility. 

(a)  The  pilot  compartment  must  be 
arranged  to  afford  a  sufBciently  exten¬ 
sive,  clear,  and  undistorted  view,  during 
nonprecipitation  conditions,  to  enable 
the  pilots  to  safely  perform  all  maneuvers 
within  the  operating  limitations  of  the 
airplane,  including  taxiing,  takeoff,  ap¬ 
proach,  and  landing.  In  addition,  it 
must  be  shown  by  day  and  night  flight 
tests,  that  imder  nonprecipitation  condi¬ 
tions  the  pilot  comparhnent  is  free  of 
glare  and  reflections  that  would  tend 
to  interfere  with  the  normal  duties  of 
the  minimum  flight  crew  (established  in 
accordance  with  §  25.1169). 

(b)  The  airplane  must  have  a  means 
to  maintain  a  clear  portion  of  the  wind¬ 
shield,  during  precipitation  conditions, 
sufficient  for  both  pilots  to  have  a  suf- 
flciently  extensive  view  along  the  flight 
path  in  all  normal  flight  attitudes  of  the 
airplane.  This  means  must  be  designed 
to  function,  without  continuous  atten¬ 
tion  on  the  part  of  the  crew,  hi — 

(1)  Heavy  rain  at  speeds  up  to  1.6 
Vg^,  with  flaps  retracted;  and 

(2)  The  most  severe  icing  conditions 
for  which  certiflcation  of  the  airplane 
is  requested. 

(c)  In  addition  to  the  requirements 
of  paragraph  (b)  of  this  section,  there 
must  be  at  least  one  window  for  the 
pilot  in  command  that,  when  Uie  cabin  is 
not  pressurized,  is  openable  under  the 
conditions  prescribed  in  paragraph  (b) 
of  this  section,  and  that  provides  the 
view  specifled  in  that  paragraph.  It 
must  be  designed  so  that,  when  the  win¬ 
dow  is  opened,  there  is  sufficient  protec¬ 
tion  from  the  elements  against  impair¬ 
ment  of  the  pilot’s  vision. 

[Revision  note:  Based  on  8  4b.351] 

§  25.505  Windshields  and  windows. 

(a)  Nonsplintering  safety  glass  must 
be  used  for  all  internal  glass  panes. 

(b)  Windshield  panes  that  are  directly 
in  front  of  the  pilots  in  the  normal  con¬ 
duct  of  their  duties,  and  the  supporting 
structures  for  these  panes,  must  with¬ 
stand  without  penetration  the  impact  of 
a  four-poimd  bird  when  the  velocity  of 
the  airplane  (relative  to  the  bird  along 
the  airplane’s  flight  path)  is  equal  to 
the  value  of  Vf,,  at  sea  level,  selected  in 
accordance  with  §  25.203(d) . 

(c)  Unless  it  can  be  shown  by  analysis 
or  tests  that  the  probability  of  occur¬ 
rence  of  a  critical  windshield  fragmen¬ 
tation  condition  is  of  a  low  order,  the 
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aln^ane  must  have  a  means  to  mini¬ 
mize  the  danger  to  the  pilots  from  flying 
windshield  fragments  due  to  bird  Impact. 
The  provisions  of  this  paragraph  aig>ly 
to  all  transparent  panes  in  the  coc^it 
that— 

(1)  Appear  in  the  front  view  of  the 
airplane; 

(2)  Are  inclined  15  degrees  or  more  to 
the  longitudinal  axis  of  the  airplane;  and 

(3)  Have  any  part  of  the  pane  located 
where  its  fragmentation  will  constitute  a 
hazard  to  the  pilots. 

(d)  The  design  of  windshields  and 
windows  in  pressurized  airplanes  m\ist 
be  based  on  factors  peculiar  to  high  al¬ 
titude  (^ration,  including  the  effects  of 
continuous  and  cycling  pressurization 
loadings,  the  inherent  characteristics  of 
the  material  used,  and  the  effects  of  tem¬ 
peratures  and  temperatiire  differentials. 
The  windshield  and  window  panels  must 
be  strong  enough  to  withstand  the  maxi¬ 
mum  cabin  pressure  differential  loads 
combined  with  critical  aerodynamic 
pressure  and  temperature  effects,  after 
failure  of  any  load-carrying  element  of 
the  windshield  or  window.  It  may  be 
assumed  that,  after  a  single  failure  that 
is  obvious  to  the  flight  crew  (established 
in  accordance  with  §  25.1169).  the  cabin 
pressure  differential  will  be  reduced  from 
the  maximum,  in  accordance  with  ap¬ 
propriate  operating  limitations,  to  en¬ 
able  continued  safe  flight  of  the  airplane 
with  a  cabin  pressure  altitude  of  not 
more  than  15.000  feet. 

(Revision  note:  Based  on  i  4b.352] 

§  25.507  Cockpit  controls. 

(a)  All  cockpit  controls  must  be  lo¬ 
cated  to  provide  convenience  in  opera¬ 
tion  and  to  prevent  confusi(Hi  and  in¬ 
advertent  operation. 

(b)  The  direction  of  movement  of 
cockpit  controls  must  conform  to  the  re¬ 
quirements  of  §  25.509.  Wherever  prac¬ 
ticable.  the  sense  of  motion  involved  in 
the  operation  of  other  controls  must 
correspond  to  the  sense  of  the  effect  ot 
the  operation  upon  the  airplane  upon 
the  part  curated.  All  controls  of  a 
variable  nature  using  a  rotary  motion 
must  move  clockwise  from  the  off  posi¬ 
tion.  through  an  increasing  range,  to  the 
full  on  position. 

(c)  The  controls  must  be  located  and 
arranged,  with  respect  to  the  pilots* 
seats,  so  that  there  is  full  and  unre¬ 
stricted  movement  of  each  control  with¬ 
out  interference  from  either  the  cockpit 
structure  or  the  clothing  of  the  minimum 
flight  crew  (established  in  accordance 
with  §  25.1169)  when  any  member  of 
this  flight  crew  Is  seated  with  the  seat 
belt  fastened.  This  must  be  shown  for 
persons  ranging  fr(»n  5*2'*  to  6*0"  in 
height. 

(d)  Identical  powerplant  controls  for 
each  engine  must  be  located  in  positions 
that  prevent  confusion  as  to  the  engines 
they  control. 

(e)  Wing  flap  controls  and  auxiliary 
lift  device  controls  must  be  located  on 
top  of  the  pedestal,  aft  of  the 
throttle(s).  centrally  or  to  the  right  of 
the  pedestal  centerline,  and  not  less  than 
10  inches  aft  of  the  landing  gear  con¬ 
trol. 

(f)  The  landing  gear  control  must 
be  located  forward  of  the  throttles  and 


Controls  Movement  and  actuation 

TMm  tabs  (or  Rotate  to  produce  aim- 

eqiiivalent) .  ilar  rotation  of  the 

airplane  about  an  axis 
parallel  to  the  axis  of 
tbe  control. 

(b)  Powerplant  and  auxiliary  con¬ 
trols: 

(1)  Powerplant. 

Controls  Movement  and  actuation 

Throttles _ Forward  to  Increase  forward 

^  thrust  and  rearward  to  in¬ 

crease  rearward  thrust. 

Propellers _ Forward  to  increase  rpm. 

Mixture - Forward  or  upward  for  rich. 

Carburetor  air  Forward  or  upward  for  cold, 
beat. 

Super-  Forward  or  upward  for  low 

charger.  blower.  For  turbosuper¬ 

chargers.  forward,  upward, 
or  clockwise,  to  increase 
pressure. 


most  be  operable  by  each  of  the  pilots 
when  seated  with  seat  belts  fastened. 

(g>  Control  knobs  must  be  shiqied  in 
accordance  with  |  25.511.  In  addition, 
the  knobs  must  be  of  the  same  color,  and 
this  color  must  contrast  with  the  color 
of  the  other  control  knobs  and  the  sur¬ 
rounding  cockpit. 

(h)  If  a  flight  engineer  is  required  as 
part  of  the  minimum  flight  crew  (estab¬ 
lished  in  accordance  with  §  25.1169) ,  the 
airplane  must  have  a  flight  engineer  sta¬ 
tion  located  and  arranged  so  that  the 
flight  crew  monbers  can  perform  their 
functions  eflBciently  and  without  inter¬ 
fering  with  each  other. 

(Revision  note:  Based  on  i  4b<363] 

§  25.509  Sense  of  motion  for  cockpit 
controls. 

Cockpit  controls  must  be  designed  so 
that  they  operate  in  accordance  with  the 
following  movement  and  actuation: 

(a)  Aerodsmamic  controls: 

(1)  Primary. 

Controls  Movement  and  actuation 
Aileron  Right  (clockwise)  for  right 
wing  down. 

Elevator Rearward  for  nose  up. 

Rudder _ Right  pedal  forward  for  nose 

right. 

(2)  Secondary. 

Controls  Movement  and  actuation 

Flaps  (or  auxll-  Forward  for  flaps  up; 

iary  lift  de-  rearward  for  flaps 

vices) .  down. 


(2)  Auxiliary. 

Controls 

Landing  gear _ 

(Revision  note:  Ck>mbines  flgures  4b-16  and 
4b-17] 

§  25.511  Cockpit  control  knob  shape. 

Cockpit  control  knob  shapes  must  con¬ 
form  to  the  following  flgtires: 

ItJ.tTSTBATION  OW  COCKPIT  CONTBOL  KNOB 

Shapes 

This  flgure  Indicates  general  shape  only 
and  not  the  exact  size  or  specific  proportions 
of  the  control  knobs. 


Movement  and  actuation 


FLAP  CONTROL  KNOB 


LANDING  GEAR  CONTROL  KNOB 


MIXTURE  CONTROL  KNOB 


SUPERCHARGER  CONTROL  KNOB 


THROTTLE  CONTROL  KNOB 

[RevlBion  note:  Based  on  figure  4b-22] 


RPM  CONTROL  KNOB 
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§  35.517  Doors. 

(a)  Airplane  cabins  must  have  at  least 
one  easily  accessible  external  door. 

(b)  There  must  be  a  means  to  lock 
and  safeguard  all  external  doors  against 
opening  in  flight  (either  inadvertently  by 
persons  or  as  a  result  of  mechanical  fail¬ 
ure)  .  Except  for  cargo  and  service 
doors  not  suitable  for  use  as  an  exit  in 
an  emergency,  all  external  doors  must  be 
openable  from  both  the  inside  and  the 
outside,  even  though  persons  may  be 
crowded  against  the  door  on  the  inside  of 
the  airplane.  Inward  opening  doors  may 
be  used  if  there  are  means  to  prevent 
occupants  from  crowding  against  the 
door  to  an  extent  that  would  interfere 
with  the  opening  of  the  door.  The 
means  of  opening  must  be  simple  and  ob¬ 
vious  and  must  be  arranged  and  marked 
so  that  it  can  be  readily  located  and 
operated,  even  in  darkness.  Auxiliary 
locking  devices  may  be  used. 

(c)  Except  for  cargo  and  service  doors 
not  suitable  for  use  as  an  exit  in  an 
emergency,  all  external  doors  must  be 
reasonably  free  from  jamming  as  a  re¬ 
sult  of  fuselage  deformation  in  a  minor 
crash. 

(d)  Except  for  cargo  and  service  doors 
not  suitable  for  use  as  an  exit  in  an 
emergency,  all  external  doors  must  be 
located  where  persons  using  them  will  not 
be  endangered  by  the  propellers  when 
appropriate  operating  procedures  are 
u^. 

(e)  The  airplane  must  have  a  provision 
for  direct  visual  inspection  of  the  lock¬ 
ing  mechanism  by  crewmembers  to  as¬ 
certain  whether  all  external  doors,  for 
which  the  initial  opening  movement  is 
outward  (including  passenger,  crew, 
service,  and  cargo  doors) ,  are  fully 
locked.  In  addition,  there  must  be  a 
visual  means  to  signal  to  appropriate 
crewmembers  that  all  normally  used  ex¬ 
ternal  doors  are  closed  and  in  the  fully 
locked  position. 

[Revision  note:  Combines  S  4b.356,  last  sen¬ 
tence  of  §4b.356-l,  and  first  sentence  of 
$4b.35&-2(a)] 

§  25.519  Seats,  berths,  safety  belts,  and 
harnesses. 

(a)  The  seats,  berths,  safety  belts, 
harnesses,  and  adjacent  parts  of  the  air¬ 
plane  at  all  stations  designated  as  occu- 
piable  during  takeoff  and  landing,  must 
be  designed  so  that  a  person  making 
proper  use  of  these  facilities  will  not 
suffer  serious  injury  in  the  emergency 
landing  conditions,  as  a  result  of  the 
inertia  forces  specified  in  §  25.331. 
Seats  and  berths  must  be  approved. 

(b)  (1)  Passengers  and  crew  must  be 
protected  from  head  injury  by — 

(1)  A  safety  belt  and  shoulder  harness 
that  will  prevent  the  head  from  contact¬ 
ing  any  injurious  object; 

(ii)  A  safety  belt  and  the  elimination 
of  all  injurious  objects  within  striking 
radius  of  the  head;  or 

(iii)  A  safety  belt  and  a  cushioned 
rest  that  will  support  the  arms,  shoul¬ 
ders,  head,  and  spine. 

(2)  If  the  seat  backs  do  not  have  a 
firm  hand  hold,  there  must  be  a  hand 
erip  or  rail  along  the  aisles  to  enable 
passengers  or  crewmembers  to  steady 


themselves  while  using  the  aisles  in  mod¬ 
erately  rough  air. 

(3)  All  projecting  objects  which  would 
cause  injury  to  persons  seated  or  moving 
about  the  airplane  in  normal  flight  must 
be  padded. 

(4)  Berths  must  be  designed  so  that 
the  forward  portion  has  a  padded  end 
board,  canvas  diaphragm,  or  an  equiva¬ 
lent  means,  that  is  able  to  withstand  the 
static  load  reaction  of  the  occupant  when 
subjected  to  the  forward  inertia  force 
specified  in  §  25.331.  Berths  must  be 
free  from  comers  and  protuberances 
likely  to  cause  serious  injury  to  a  person 
occupying  the  berth  during  emergency 
conditions. 

(5)  Each  crewmember  seat  at  flight 
deck  stations  must  have  provisions  for 
use  of  a  shoulder  harness.  Seats  with 
these  provisions  must  meet  the  strength 
requirements  of  paragraph  (c)  of  this 
section. 

(6)  Cabin  attendant  seats  must  be  in 
the  passenger  compartment  near  ap¬ 
proved  floor  level  emergency  exists. 

(c)  (1)  All  seats,  berths,  and  their  sup¬ 
porting  structures,  must  be  designed  for 
an  occupant  weight  of  170  pounds,  con¬ 
sidering  the  maximum  load  factors, 
inertia  forces,  and  reactions  between 
the  occupant,  seat,  and  safety  belt  or 
harness,  at  all  relevant  flight  and  groimd 
load  conditions  (including  the  emergency 
landing  conditions  prescribed  in  §  25.- 
331).  For  berths,  the  forward  inertia 
force  must  be  considered  in  accordance 
with  paragraph  (b)  (4)  of  this  section 
and  need  not  be  considered  with  respect 
to  the  safety  belt. 

(2)  In  the  structural  analysis  and 
testing  of  the  seats,  berths,  and  their 
supporting  structures,  it  may  be  assumed 
that  the  critical  load  in  the  forward, 
sideward,  downward,  and  rearward  di¬ 
rections  (as  determined  from  the  pre¬ 
scribed  flight,  groimd,  and  emergency 
landing  conditions)  acts  separately. 
Selected  combinations  of  loads  may  be 
used  if  the  required  strength  in  all  speci- 
fled  directions  is  substantiated. 

(3)  Pilot  seats  must  be  designed  for 
the  reactions  resulting  from  the  applica¬ 
tion  of  pilot  forces  to  the  flight  controls, 
as  prescribed  in  |  25.249. 

(4)  In  determining  the  strength  of  the 
seat  or  berth  attachments  to  the  struc¬ 
ture,  and  of  the  safety  belt  or  shoulder 
harness  attachments  to  the  seat,  berth, 
or  structure,  the  inertia  forces  specified 
in  §  25.331(a)  must  be  multiplied  by  a 
factor  of  1.33  instead  of  the  fitting  factor 
prescribed  in  §  25.311. 

[Revision  note:  Combines  §§  4b.358  and  2d 
and  3d  sentences  of  4b  .358-1] 

§  25.521  Cargo  and  baggage  compart¬ 
ments. 

(a)  Each  cargo  and  baggage  compart¬ 
ment  must  be  designed  for  the  placarded 
maximum  weight  of  contents  and  the 
critical  load  distributions  at  the  appro¬ 
priate  maximum  load  factors,  at  all  spec- 
ifled  flight  and  ground  load  conditions, 
except  the  emergency  landing  conditions 
of  §  25.331. 

(b)  The  airplane  must  have  means  to 
prevent  the  contents  in  the  compart¬ 
ments  from  becoming  a  hazard  by  shift¬ 


ing,  under  the  loads  specified  in  para¬ 
graph  (a)  of  this  section. 

(c)  The  airplane  must  have  means  to 
protect  the  passengers  and  crew  from 
injury  by  the  contents  of  any  compart¬ 
ment,  under  the  emergency  landing  con¬ 
ditions  of  §  25.331. 

[Revision  note:  Based  on  §  4b .359] 
Emergency  Provisions 
§  25.531  Ditching  certification. 

(a)  If  the  airplane  is  to  be  certificated 
with  ditching  provisions,  it  must  con¬ 
form  to  the  requirements  of  this  section 
and  §§  25.541,  25.1061(a),  and  25.1063. 
The  recommended  ditching  procedures 
established  on  the  basis  of  these  require¬ 
ments  must  be  recorded  in  the  Airplane 
Flight  Manual. 

(b)  All  practicable  design  measures, 
compatible  with  the  general  character¬ 
istics  of  the  type  airplane,  must  be  taken 
to  minimize  the  probability  that  in  an 
emergency  landing  on  water,  the  be¬ 
havior  of  the  airplane  would  cause  imme¬ 
diate  injury  to  the  occupants  or  would 
make  it  impossible  for  them  to  escape. 
The  probable  behavior  of  the  airplane  in 
a  water  landing  must  be  investigated  by 
model  tests  or  by  comparison  with  air¬ 
planes  of  similar  configuration  for  which 
the  ditching  characteristics  are  known. 
Scoops,  flaps,  projections,  and  all  other 
factors  likely  to  affect  the  hydrodynamic 
characteristics  of  the  actual  airplane, 
must  be  considered. 

(c)  It.  must  be  shown  that,  under 
reasonably  probable  water  conditions, 
the  flotation  time  and  trim  of  the  air¬ 
plane  will  allow  all  occupants  to  leave 
the  airplane  and  enter  the  life  rafts 
required  by  §  25.1061.  If  compliance  with 
this  provision  is  shown  by  buoyancy  and 
trim  computations,  appropriate  allow¬ 
ances  must  be  made  for  probable  struc¬ 
tural  damage  and  leakage.  If  the  air¬ 
plane  has  fuel  tanks  (with  fuel  jettison¬ 
ing  provisions)  that  can  reasonably  be 
expected  to  withstand  a  ditching  without 
leakage,  the  jettisonable  volume  of  fuel 
may  be  considered  as  buoyancy  volume. 

(d)  Unless  the  effects  of  the  collapse 
of  external  doors  and  windows  are  taken 
into  account  in  the  investigation  of  the 
probable  behavior  of  the  airplane  in  a 
water  landing  (as  prescribed  in  para¬ 
graphs  (b)  and  (c)  of  this  section) ,  the 
external  doors  and  windows  must  be 
designed  to  withstand  the  probable  maxi¬ 
mum  local  pressures. 

[Revision  note:  Based  on  §  4b.361] 

§  25.533  Emergency  evacuation. 

(a)  CTrew  and  passenger  areas  must 
have  emergency  means  to  allow  rapid 
evacuation  in  the  event  of  crash  landings, 
with  the  landing  gear  extended  or  re- 
laracted,  taking  into  account  the  possibil¬ 
ity  of  the  airplane  being  on  fire.  If  the 
airplane  is  divided  into  separate  com¬ 
partments  without  the  minimum  unob¬ 
structed  passageway  between  compart¬ 
ments  required  by  §  25.547,  this  section 
and  §§  25.535  through  25.549  apply  to 
each  compartment  Independently. 

(b)  Passenger  and  crew  access  doors 
and  service  doors  meeting  the  require¬ 
ments  of  this  section  and  §§  25.535 
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through  25^47  are  considered  to  be 
emergency  exits. 

[ReTlsion  note:  Based  on  i  4b.802  (Introduc¬ 
tory  paragraph)  ] 

§  25.S35  Flight  crew  emergency  exits. 

(a)  Flight  crew  emergency  exits  must 
be  in  the  flight  crew  area.  There  must 
be  either  one  exit  on  each  side  of  the 
airplane  or  a  top  hatch. 

(b)  The  exit  (or  exits)  must  be  of 
sufficient  size  and  must  be  located  so  as 
to  allow  rapid  evacuation  of  the  crew. 
An  exit  size  and  shape  of  other  than  at 
least  19  by  20  inches  imobstructed  rec- 
tan^ar  opening  may  be  used  only  if 
exit  utility  is  satisfactorily  shown,  by  a 
typical  flight  crewmember,  to  the  Ad¬ 
ministrator. 

(c)  For  airplanes  with  a  passenger  ca¬ 
pacity  of  20  or  less,  if  the  Administrator 
finds  that  the  proximity  of  passei^er 
wnergency  exits  to  the  flight  crew  area 
offers  a  convenient  and  readily  accessible 
means  of  evacuation  for  the  flight  crew, 
the  exit  requirements  of  paragraphs  (a) 
and  (b)  of  this  section  do  not  apply. 

[Revision  note:  Combined  S{4b.362(a)  and 
4b.362-l(a)] 

§  25.5S7  Passenger  emergency  exiu; 
type  and  locati<m. 

(a)  All  required  passenger  emergency 
exits  must  be  accessible  to  the  passengers 
and  located  where  they  will  afford  the 
most  effective  means  of  passenger  evacu¬ 
ation.  Openings  larger  than  those  spec¬ 
ified  in  this  section,  whether  or  not  of 
rectangular  shape,  may  be  used  if — 

(1)  The  specified  rectangular  opening 
can  be  inscribed  within  the  opening;  and 

(2)  The  base  of  the  inscribed  rectan¬ 
gular  opening  meets  the  specified  step- 
up  and  step-down  heights. 

(b)  The  type  of  exit  and  its  general 
location  must  be  as  follows: 

(1)  Tsrpe  I:  A  rectangular  opening  of 
not  less  than  24  inches  wide  by  48  inches 
high,  with  comer  radii  not  greater  than 
Vs  the  width  of  the  exit.  The  first  Tsrpe 
I  exit  on  each  side  of  the  fuselage  must 
be  in  the  rearward  part  of  the  passenger 
compartment  unless  another  location  af¬ 
fords  a  more  effective  means  of  passenger 
evacuation.  All  Type  I  exits  must  be 
floor  level  exits. 

(2)  Tsrpell:  A  rectangular  opening  of 
not  less  than  20  inches  wide  by  44  inches 
high,  with  comer  radii  not  greater  than 
%  the  width  of  the  exit.  Unless  Type  I 
exits  are  required,  one  Type  n  exit  on 
each  side  of  the  fuselage  must  be  in  the 
rearward  part  of  the  passenger  com¬ 
partment  unless  another  location  af¬ 
fords  a  more  effective  means  of  passen¬ 
ger  evacuation.  Type  n  exits  must  be 
floor  level  exits  unless  located  over  the 
wing,  in  which  case  they  may  not  have 
a  step-up  inside  the  airplane  of  more 
than  10  inches  nor  a  step-down  outside 
the  airplane  of  more  than  17  inches. 

'(3)  T^pe  m:  A  rectangular  opening 
'  of  not  less  than  20  inches  wide  by  36 
inches  high,  with  comer  radii  not  greater 
than  ^  the  width  of  the  exit,  located 
over  the  wing,  with  a  step-up  inside 
the  airplane  of  not  more  than  20  inches 
and  a  step-down  outside  the  airplane 
of  not  more  than  27  inches. 

(4)  Type  IV:  A  rectangular  opening 
of  not  less  than  19  inches  wide  by  26 


inches  high,  with  comer  radii  not  greater 
than  Vs  the  width  of  the  exit,  located 
over  the  wing,  with  a  step-up  inside  the 
airplane  of  not  more  than  29  inches  and 
a  step-down  outside  the  airplane  of  not 
more  than  36  inches. 

(c)  St^-down  distance  as  used  in  this 
section  means  the  actual  distance  be¬ 
tween  the  bottom  of  the  required  open¬ 
ing  and  a  usable  foothold,  extending  out 
from  the  fuselage,  that  is  large  enough 
to  be  effective  without  searching  visually 
or  by  feel. 

[Bevlslon  note:  Ck>mbines  §§4b.362(b)  and 
4b.362-2] 

§  25.539  Passenger  emergency  exits; 
number  required. 

(a)  The  exits  prescribed  are  for  each 
side  of  the  fuselage.  The  exits  need  not 
be  diametrically  opposite  each  other. 
The  relationl>etween  the  passenger  seat¬ 
ing  capacity  and  the  type  and  number 
of  exits  required  on  each  side  of  the 
airplane  is  as  follows: 

(1) 


Passenger  seating 
capacity 

Emeiy 

each 

ency  exits  reqoired  on 
side  of  the  fnselage 

Tg. 

'"iT 

1  tn  10  inclusive.  _  . 

1 

1 1  to  10  inclusive  .  _ . . 

1 

20  to  39  Inclusive _  . 

1 

■1 

40  to  BO  inclusive  . 

1 

1 

fiO  to  79  inclusive.  _ .  _ 

1 

1 

flO  to  109  inclusive . .  _  _  _  _ 

1 

1 

1 

1 10  to  130  inclusive  . 

2 

1 

140  to  179  incJiisive _ 

2 

2 

180  to  219  inclusive  .  .  _ . 

2 

2 

(2)  Two  Type  IV  exits  may  be  in¬ 
stalled  instead  of  each  required  Type 
m  exit. 

(3)  Additional  exits,  providing  an- ef¬ 
fective  means  of  passenger  evacuation 
consistent  with  the  minimmn  number 
prescribed  in  subparagraph  (1)  of  this 
paragraph,  are  required  for  aiiplanes 
with  a  passenger  capacity  of  220  or 
more. 

(b)  If  the  Administrator  finds  that 
there  are  additional  emergency  evacua¬ 
tion  means  on  the  airplane,  the  passen¬ 
ger/emergency  exit  relationship  may  be 
increased  by  not  more  than  10  passen¬ 
gers  beyond  the  limits  specified  in  para¬ 
graph  (a)(1)  of  this  section.  If  an 
approved  inflatable  slide  is  installed  at 
each  floor  level  exit  (other  than  over-the- 
wing  exits) ,  the  passenger/emergency 
exit  relationship  may  be  increased  by — 

(1)  Not  more  than  five  passengers  on 
airplanes  with  at  least  two  of  these 
exits;  and 

(2)  Not  more  than  10  passengers  on 
airplanes  with  at  least  four  of  these 
exits. 

(c)  For  airplanes  on  which  the  ver¬ 
tical  location  of  the  wing  does  not  al¬ 
low  the  installation  of  over-the-wing 
exits,  an  exit,  the  dimensions  of  which 
may  not  be  less  than  those  prescribed  in 
§  25.537(b)  (3) ,  must  be  installed  instead 
of  each  Type  m  and  each  Type  IV  exit 
required  by  subparagraph  (a)  (1)  of  this 
section. 

[Revision  note:  Combines  SS4b.362(c)  and 
4b.362-3  (less  (a) )  ] 


§  25.541  Ditching  emergency  exits. 

(a)  In  addition  to  the  requirements 
of  §  25.539,  airplanes  to  be  certificated 
with  ditching  provisions  must  have  at 
least  two  exits,  both  located  above  the 
waterline  and  one  on  each  side  of  the 
airplane,  meeting  the  minimum  dimen¬ 
sions  of — 

(1)  A  Type  rv  exit  for  airplanes  with 
a  passei^er  seating  capacity  of  10  or 
less;  and 

(2)  A  Type  lU  exit  for  airplanes  with 
a  passenger  seating  capacity  of  more 
than  10. 

(b)  In  addition  to  the  requirements  of 
paragraph  (a)  of  this  section,  there  must 
be  at  least  one  emergency  exit,  located 
above  the  waterline,  for  each  unit  (or 
part  of  a  unit)  of  35  passengens.  If  side 
exits  cannot  be  above  the  waterline, 
the  side  exits  must  be  replaced  by  an 
equal  number  of  overhead  hatches  of  not 
less  than  the  dimensions  of  a  Type  nr 
exit  except  that,  for  airplanes  with  a 
passenger  capacity  of  35  or  less,  the  two 
required  Type  m  side  exits  need  be  re¬ 
placed  by  biUy  one  overhead  hatch. 

(c)  Two  Type  IV  exits  may  be  in¬ 
stalled  instead  of  each  required  Type 
m  exit. 

[Revision  note:  Based  on  §4b.362(d)] 

§  25.543  Emergency  exit  arrangement. 

(a)  Emergency  exits,  including  flight 
crew  emergency  exits,  are  movable  doors 
and  hatches  in  the  external  walls  of  the 
fuselage  allowing  unobstructed  open¬ 
ings  to  the  outside. 

(b)  The  means  for  opening  emer¬ 
gency  exists  must  be  simple  and  obvious 
and  may  not  require  exceptional  effort. 
Internal  exit-opening  means  involving 
sequence  operations  (such  as  operation 
of  two  handles  or  latches  or  the  release  of 
safety  catches)  may  be  used  in  flight 
crew  emergency  exita  if  it  can  be  rea¬ 
sonably  established  that  these  means 
are  simple  and  obvious  to  crewmembers 
trained  in  their  use.  All  emergency  exits 
must  be  openable  from  both  the  inside 
and  the  outside  except  that  sliding  win¬ 
dow  emergency  exits  in  the  flight  crew 
area  need  not  be  openable  from  the  out¬ 
side  if  the  Administrator  finds  that  other 
approved  exits  are  convenient  and  read¬ 
ily  accessible  to  the  flight  crew  area. 

(c)  There  must  be  a  means  to  lock 
each  emergency  exit  and  to  safeguard 
against  its  opening  in  flight,  either  in¬ 
advertently  by  persons  or  as  a  result 
of  mechanical  failure.  In  addition, 
there  must  be  a  means  for  direct  visual 
inspection  of  the  locking  mechanism  by 
crewmembers  to  ascertain  that  all  emer¬ 
gency  exists  for  which  the  initial  open¬ 
ing  movement  is  outward  are  fully 
locked. 

(d)  There  must  be  provisions  to  mini¬ 
mize  the  probability  of  jamming  of  the 
emergency  exits  resulting  from  fuse¬ 
lage  deformation  in  a  minor  crash  land¬ 
ing. 

(e)  All  landplane  emergency  exits 
(other  than  exits  located  over  the  wing) 
that  are  more  than  six  feet  from  the 
ground  with  the  airplane  on  the  ground 
and  the  landing  gear  extended,  must 
have  ai)  approved  means  to  assist  the 
occupants  in  descending  to  the  ground. 
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The  assist  device  for  crew  exits  may  be 
a  rope  or  any  other  device  demonstrated 
to  be  suitable  for. the  purpose.  The  assist 
device  for  passenger  exits  may  be  an  in¬ 
flatable  slide,  a  noninflatable  slide,  or 
other  approved  device.  Ropes  and 
ladders  may  not  be  used  at  passenger 
floor  level  exits. 

(f)  The  proper  functioning  of  emer¬ 
gency  exit  installations  must  be  demon¬ 
strated  by  tests. 

[Revision  note:  Combines  §§4b.362(e), 
4b.362-l  (less  (a),),  and  4b.362-41 

§  25.545  Emergency  exit  marking. 

(a)  Each  emergency  exit,  its  means  of 
access,  and  its  means  of  opening,  must 
be  conspicuously  marked.  The  identity 
and  location  of  emergency  exits  must 
be  recognizable  from  a  distance  equal  to 
the  width  of  the  cabin.  The  location  of 
the  emergency  exit  operating  handle  and 
the  instructions  for  opening  must  be 
marked  on  or  adjacent  to  the  emergency 
exit  and  must  be  readable  from  a  dis¬ 
tance  of  30  inches. 

(b)  Exits  marked  «s  emergency  exits, 
though  in  excess  of  the  required  number 
of  emergency  exits,  must  meet  all  the 
requirements  for  emergency  exits  of  the 
particular  type.  Emergency  exits  cus¬ 
tomarily  used  in  entering  or  leaving  the 
airplane  need  only  be  marked  with  the 
word  “EXIT”.  A  source  of  light  with 
an  energy  supply  independent  of  the 
main  lighting  system,  must  be  Installed 
to  illuminate  all  passenger  emergency 
exit  markings.  These  lights  must  be  de¬ 
signed  to  function  automatically  in  a 
crash  landing  and  must  also  be  operable 
manually. 

(c)  Each  emergency  exit  that  Is  re¬ 
quired  to  be  openable  from  the  outside, 
and  its  means  of  opening,  must  be 
marked  on  the  outside  of  the  airplane 
for  guidance  of  rescue  personnel. 

[Revision  note:  Combines  §§4b.362(f), 
4b.362-l  (less  (a) ),  and  4b .362-5  (less  (c) )  ] 

§  25.547  Emergency  exit  access. 

(a)  Except  as  provided  in  §  25.533(a) 
with  regard  to  passageways  between  in¬ 
dividual  compartments,  passageways  be¬ 
tween  individual  compartments  of  the 
passenger  area,  and  passageways  lead¬ 
ing  to  Type  I  and  Type  n  emergency 
exits,  must  be  at  least  20  inches  wide 
and  may  not  be  obstructed. 

(b)  Adjacent  to  an  emergency  exit 
where  assisting  means  are  required  by 
§  25.543(e)  there  must  be  sufficient  addi¬ 
tional  space  to  allow  a  crewmember  to 
assist  in  the  evacuation  of  passengers 
without  reduction  in  the  unotetructed 
width  of  the  passageway  to  this  exit. 

(c)  There  must  be  access  from  the 
main  aisle  to  all  Type  ni  and  Type  IV 
exits.  The  access  may  not  be  obstructed 
by  seats,  berths,  or  other  protrusions,  to 
an  extent  that  would  reduce  the  effec¬ 
tiveness  of  the  exit.  However,  there  may 
be  minor  obstructions  if  the  Administra¬ 
tor  finds  that  there  are  compensating 
factors  to  maintain  the  effectiveness  of 
the  exit.  If  it  is  necessary  to  pass 
through  a  doorway  to  reach  any  required 
emergency  exit  from  any  seat  in  the 
passenger  cabin,  the  door  must  have  a 
means  to  latch  it  in  the  open  position. 
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A  suitable  placard,  stating  that  the  door 
is  to  be  latched  in  the  open  position  dur¬ 
ing  takeoff  and  landing,  must  be  in¬ 
stalled. 

[Revision  note:  Based  on  S4b.362(g)] 

§  25.549  Width  of  main  aisle. 

The  main  passenger  aisle  width  at  any 
point  between  seats  may  not  be  less  than 
the  values  in  the  following  table: 


Minimum  main  pas¬ 
senger  aisle  width 


Passenger  seating  capacity 

Less  than 
25  inches 
from  floor 

25  inches 
and  more 
from  floor 

10  or  .  .  .  _  . 

Inches 

12 

12 

15 

Inches 

18 

20 

20 

11  to  19  _ 

20  or  moro 

[Revision  note:  Based  on  §  4b.363  (less  intro¬ 
ductory  paragraph  and  (a)  through  (g) )  ] 


Ventilation,  Heating,  and 
Pressurization 

§  25.561  Ventilation. 

(a)  All  crew  compartments  must  be 
ventilated  with  enough  fresh  air  to  en¬ 
able  the  crewmembers  to  perform  their 
duties  without  undue  discomfort  or  fa¬ 
tigue.  An  outside  air  supply  of  approxi¬ 
mately  10  cubic  feet  per  minute  is  the 
minimum  for  each  crewmember. 

(b)  Ventilating  air  in  crew  and  pas¬ 
senger  compartments  must  be  free  of 
harmful  or  hazardous  concentrations  of 
gases  or  vapors.  Carbon  monoxide  con¬ 
centrations  in  excess  of  one  part  in  20,- 
000  parts  of  air  are  considered  haz¬ 
ardous.  Carbon  dioxide  in  excess  of 
three  percent  by  volume  (sea  level  equiv¬ 
alent)  is  considered  hazardous  in  the 
case  of  crewmembers.  Higher  concen¬ 
trations  of  carbon  dioxide  may  be  al¬ 
lowed  in  crew  compartments  if  appro¬ 
priate  protective  breathing  equipment  is 
available.  Any  acceptable  carbon  mon¬ 
oxide  detection  method  may  be  used  to 
show  freedom  from  harmful  or  hazard¬ 
ous  concentrations  of  carbon  monoxide. 

(c)  There  must  be  provisions  made 
to  ensure  that  the  conditions  prescribed 
in  paragraph  (b)  of  this  section  are  met 
after  reasonably  probable  failures  or 
malfunctioning  of  the  ventilating,  heat¬ 
ing,  pressurization,  or  other  systems  and 
equipment.  If  accumulation  of  hazard¬ 
ous  quantities  of  smoke  in  the  cockpit 
area  is  reasonably  probable,  smoke 
evacuation  must  be  readily  accomplished, 
starting  with  full  pressurization  and 
without  depressurizing  beyond  safe 
limits. 

(d)  There  must  be  a  means  to  enable 
the  crew  to  control  the  temperature  and 
quantity  of  ventilating  air  supplied  to 
the  crew  compartment,  independently  of 
the  temperature  and  quantity  of  venti¬ 
lating  air  supplied  to  other  compart¬ 
ments. 

[Revision  note:  Combines  §S  4b .371  and 
4b.371-ll 

§  25.563  Heating  systems. 

Combustion  heaters  must  be  approved 
and  must  conform  to  the  fire  protection 
requirements  of  §  25.593.  Engine  ex¬ 


haust  heaters  must  conform  to  the  pro¬ 
visions  of  S§  25.825  and  25.827. 

[Revision  note:  Based  on  §  4b .372] 

§  25.567  Pressurized  cabins. 

Pressurized  cabins  and  compartments 
that  will  be  occupied  must  be  equipped 
to  provide  a  cabin  pressure  altitude  of 
not  more  than  8,000  feet  at  the  maxi¬ 
mum  operating  altitude  of  the  airplane 
under  normal  operating  conditions.  If 
the  airplane  is  certificated  for  operation 
at  altitudes  over  25,000  feet,  it  must  be 
able  to  maintain  a  cabin  pressure  alti¬ 
tude  of  not  more  than  15,000  feet  in  the 
event  of  any  reasonably  probable  failure, 
or  malfunction,  in  the  pressurization 
ssrstem. 

[Revision  note:  Based  on  $  4b .374] 

§  25.569  Pressure  control  for  pres¬ 
surized  cabins. 

Pressurized  cabins  must  have  at  least 
the  following  valves,  controls,  and  indi¬ 
cators,  for  controlling  cabin  pressure: 

(a)  Two  pressure  relief  valves  (at 
least  one  of  which  is  the  normal  regulat¬ 
ing  valve)  to  automatically  limit  the 
positive  pressure  differential  to  a  pre¬ 
determined  value  at  the  maximum  rate 
of  fiow  delivered  by  the  pressure  source. 
The  combined  capacity  of  the  relief 
valves  must  be  large  enough  so  that  the 
failure  of  any  one  valve  would  not  cause 
an  appreciable  rise  in  the  pressure  dif¬ 
ferential.  The  pressure  differential  is 
positive  when  the  internal  pressure  is 
greater  than  the  external. 

(b)  Two  reverse  pressure  differential 
relief  valves  (or  their  equivalents)  to 
automatically  prevent  a  negative  pre.',- 
sure  differential  that  would  damage  the 
structure.  One  valve  is  enough,  how¬ 
ever,  if  it  is  of  a  design  that  reasonably 
precludes  its  malfunctioning. 

(c)  A  means  by  which  the  pressure 
differential  can  be  rapidly  equalized. 

(d)  An  automatic  or  manual  regula¬ 
tor  for  controlling  the  intake  or  exhaust 
airflow,  or  both,  for  maintaining  the  re¬ 
quired  internal  pressures  and  airflow 
rates. 

(e)  Instruments  at  the  pilot  or  flight 
engineer  station  to  show  the  pressure 
differential,  the  absolute  pressure  in  the 
cabin,  and  the  rate  of  change  of  the  ab¬ 
solute  pressure. 

(f)  Warning  indication  at  the  pilot 
or  flight  engineer  station  to  indicate 
when  the  safe  or  preset  limits  on  pressure 
differential  and  on  absolute  cabin  pres¬ 
sure  are  exceeded.  Appropriate  warning 
markings  on  the  cabin  pressure  differen¬ 
tial  indicator  meet  the  warning  require¬ 
ment  for  pressure  differential  limits  and 
an  aural  or  visual  signal  (in  addition 
to  cabin  altitude  indicating  means)  meets 
the  warning  requirement  for  absolute 
cabin  pressure  limits. 

(g)  A  warning  placard  at  the  pilot  or 
flight  engineer  station  if  the  structure  is 
not  designed  for  pressure  differentials 
up  to  the  maximum  relief  valve  setting 
in  combination  with  landing  loads. 

[Revision  note:  Combines  §§4b.375  and 
4b.375-l] 

§  25.571  Tests  for  pressurized  cabins. 

(a)  Strength  test.  The  complete 
pressurized  cabin,  including  doors,  win- 
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dows,  and  all  valves,  must  be  tested  as 
a  pressure  vessel  for  the  pressure  differ¬ 
ential  specified  in  S  25.225(c). 

(b)  Functional  testa.  The  following 
fimctional  tests  must  be  performed: 

(1)  Tests  of  the  functioning  and  ca¬ 
pacity  of  the  positive  and  negative  pres¬ 
sure  differential  valves,  and  of  the  emer¬ 
gency  release  valve,  to  simulate  the 
effects  of  closed  regulator  valves. 

(2)  Tests  of  all  parts  of  the  pressuri¬ 
zation  system  to  show  proper  function¬ 
ing  under  all  possible  conditions  of  pres¬ 
sure,  temperature,  and  moisture,  up  to 
the  maximum  altitude  selected  for  cer¬ 
tification. 

(3)  Flight  tests,  to  demonstrate  the 
performance  of  the  pressure  supply, 
pressure  and  fiow  regulators,  indicators, 
and  warning  signals,  in  steady  and 
stepped  climbs  and  descents  at  rates 
corresponding  to  the  maximum  attain¬ 
able  within  the  operating  limitations  of 
the  airplane,  up  to  the  maximum  alti¬ 
tude  selected  for  certification. 

(4)  Tests  of  all  doors  and  emergency 
exits,  to  show  that  they  operate  prop¬ 
erly  after  being  subjected  to  the  fiight 
tests  prescribed  in  subparagraph  (3)  of 
this  paragraph. 

(Revision  note:  Based  on  S  4b.376] 

Fmz  Protection 

§  25.581  Fire  protection;  general. 

In  addition  to  the  requirements  of 
S§  25.583  ttirough  25.593,  the  following 
requirements  apply: 

(a)  Hand  fire  extinguishers.  Hand 
fire  extinguishers  must  be  approved. 
The  kinds  and  quantities  of  extinguish¬ 
ing  agents  must  be  appropriate  for  the 
kinds  of  fires  likely  to  occur  in  the  com¬ 
partments  where  the  extinguishers  are 
intended  for  use.  Extinguishers  in¬ 
tended  for  use  in  personnel  compart¬ 
ments  must  be  designed  so  as  to  mini¬ 
mize  the  hazard  of  toxic  gas  concen¬ 
trations.  A  readily  accessible  hand  fire 
extinguisher  must  be  availble  for  use  in 
each  compartment. 

(b)  Built-in  fire  extinguishers.  If  a 
a  built-in  fire-extinguishing  system  is 
required,  its  capacity  in  relation  to  the 
compartment  volume  and  ventilation 
rate  must  be  sufficient  to  combat  any 
fire  likely  to  occur  in  the  compartment. 
Built-in  fire-extinguishing  systems  must 
be  Installed  so  that  no  hazardous  quan¬ 
tity  of  extinguishing  agent  is  likely  to 
enter  personnel  compartments  and  so 
that  discharge  of  the  extinguisher  can¬ 
not  result  in  structural  damage. 

(c)  Protective  breathing  equipment. 
If  the  airplane  has  Cfiass  A,  B,  or  E  cai^o 
compartments,  protective  breathing 
equipment  must  be  installed  for  the  use 
of  appropriate  crewmembers. 

[Revision  note:  Combines  §§4b.380,  second 
sentence  of  4b.383(a) ,  and  4b.383(b)  (3)  ] 

§  25.583  Compartment  interiors. 

(a)  In  all  compartments  to  be  occu¬ 
pied  by  passengers  or  crewmembers — 

(1)  The  material  used  in  the  compart¬ 
ment  must  be  at  least  fiash-resistant; 

(2)  The  wall  and  ceiling  linings,  and 
the  covering  of  all  upholstering,  fioors, 
and  furnishings,  must  be  fiame-resist- 
ant; 


(3)  Where  smoking  is  allowed,  self- 
contained  completely  removable  ash 
Uuys  must  be  installed; 

(4)  Where  smoking  is  not  allowed, 
placards  to  this  effect  must  be  installed; 

(5)  All  receptacles  for  used  towels, 
papers,  and  waste,  must  be  fire-resistant 
and  must  have  covers  or  other  provisions 
for  containing  possible  fires;  and 

(6)  There  must  be  at  least  one  hand 
fire  extinguisher  for  use  by  the  fiight 
crew. 

(b)  In  addition  to  the  requirements  of 
paragraph  (a)  of  this  section,  each  pas¬ 
senger  compartment  with  a  passenger 
capacity  of  seven  or  more  must  have  at 
least  the  following  number  of  conven¬ 
iently  located  hand  fire  extinguishers: 

Fire 

Passenger  capacity  extinguishers 

7  through  30 _  1 

31  through  60 _  2 

61  or  more _  3 

[Revision  note:  Based  on  S  4b.381] 

§  25.585  Cargo  and  baggage  compart¬ 
ments. 

(a)  Controls,  wiring,  lines,  equipment, 
or  accessories,  whose  failure  or  damage 
would  affect  the  safe  operation  of  the 
airplane,  may  not  be  located  in  cargo  or 
baggage  compartments  iinless — 

(1)  They  are  shielded,  isolated,  or 
otherwise  protected,  so  that  they  cannot 
be  damaged  by  movement  of  cargo  in  the 
compartment;  and 

(2)  Damage  or  failure  of  these  items 
would  not  create  a  fire  hazard. 

(b)  There  must  be  provisions  to  pre¬ 
vent  cargo  or  baggage  from  interfering 
with  the  functioning  of  the  fire-protec¬ 
tive  features  of  the  compartment. 

(c)  Materials  used  in  the  construction 
of  cargo  or  baggage  compartments  (in¬ 
cluding  tie-down  equipment)  must  be 
flame-resistant. 

(d)  Sources  of  heat  within  the  com¬ 
partment  must  be  shielded  and  insulated 
to  prevent  igniting  the  cargo. 

[Revision  note:  Based  on  S  4b.382] 

§  25.587  Cargo  compartment  classifica¬ 
tion. 

(a)  CUiss  A.  A  Class  A  cargo  or  bag¬ 
gage  compartment  is  one  in  which — 

(1)  The  presence  of  a  fire  would  be 
easily  discernible  to  a  crewmember  while 
at  his  station;  and 

(2)  AU  parts  of  the  compartment  are 
easily  accessible  in  flight. 

(b)  Class  B.  A  Class  B  cargo  or  bag¬ 
gage  compartment  is  one  in  which — 

(1)  There  is  sufficient  access  in  flight 
to  enable  a  crew  member  to  effectively 
reach  all  parts  of  the  compartment  and 
its  contents  with  a  hand  fire  extin¬ 
guisher; 

(2)  The  compartment  is  designed  so 
that  when  the  access  provisions  are  be¬ 
ing  used,  no  hazardous  quantity  of 
smoke,  flames,  or  extinguishing  agent, 
will  enter  any  compartment  occupied  by 
the  crew  or  passengers; 

(3)  The  compartment  has  a  separate 
approved  smoke  detector  or  fire  detector 
system  to  give  warning  at  the  pilot  or 
flight  engineer  station;  and 

(4)  The  compartment  is  lined  with 
fire-resistant  material. 

(c)  Class  C.  A  Class  C  cargo  or  bag¬ 
gage  compartment  is  one  not  meeting  the 


requirements  for  either  a  Class  A  or  B 
compartment  but  in  which — 

(1)  There  is  a  separate  approved 
smoke  detector  or  fire  detector  system  to 
give  warning  at  the  pilot  or  flight  engi¬ 
neer  station; 

(2)  There  is  an  approved  built-in  fire¬ 
extinguishing  system  controllable  from 
the  pilot  or  flight  engineer  stations; 

(3)  There  are  means  to  exclude  haz¬ 
ardous  quantities  of  smoke,  flames,  or 
extinguishing  agent,  from  any  compart¬ 
ment  occupied  by  the  crew  or  pas¬ 
sengers; 

(4)  There  are  means  to  control  venti¬ 
lation  and  drafts  within  the  compart¬ 
ment  so  that  the  extinguishing  agent 
used  can  control  any  fire  that  may  start 
within  the  compartment;  and 

(5)  The  compartment  is  lined  with 
fire-resistant  material. 

(d)  Class  D.  A  Class  D  cargo  or 
baggage  compartment  is  one  that  is  de¬ 
signed  and  constructed  so  that — 

(1)  A  fire  occurring  in  it  will  be  com¬ 
pletely  confined  without  endangering  the 
safety  of  the  airplane  or  the  occupants; 

(2)  There  are  means  to  exclude  haz¬ 
ardous  quantities  of  smoke,  flames,  or 
other  noxious  gases,  from  any  compart¬ 
ment  occupied  by  the  crew  or  passen¬ 
gers; 

(3)  Ventilation  and  drafts  are  con¬ 
trolled  within  each  compartment  so  that 
any  fire  likely  to  occur  in  the  compart¬ 
ment  will  not  progress  beyond  safe 
limits; 

(4)  The  compartment  is  lined  with 
fire-resistant  material;  and 

(5)  Consideration  is  given  to  the  ef¬ 
fect  of  heat  within  the  compartment  on 
adjacent  critical  parts  of  the  airplane. 

(e)  Class  E.  A  Class  E  cargo  com¬ 
partment  is  one  on  airplanes  used  only 
for  the  carriage  of  cargo  and  in  which— 

(1)  The  compartment  is  lined  with 
fire-resistant  material; 

(2)  The  compartment  has  a  separate 
approved  smoke  or  fire  detector  system 
to  give  warning  at  the  pilot  or  flight 
engineer  station; 

(3)  There  are  means  to  shut  off  the 
ventilating  airflow  to,  or  within,  the 
compartment,  and  the  controls  for  these 
means  are  accessible  to  the  flight  crew 
in  the  crew  compartment; 

(4)  There  are  means  to  exclude  haz¬ 
ardous  quantities  of  smoke,  flames,  or 
noxious  gases,  from  the  flight  crew 
compartment;  and 

(5)  The  required  crew  emergency 
exits  are  accessible  under  all  cargo  load¬ 
ing  conditions. 

[Revision  note:  Based  on  {  4b.383  (less  sec¬ 
ond  sentence  of  (a)  and  (b)(3))] 

§  25.589  Proof  of  compliance. 

(a)  Compliance  with  those  provisions 
of  §  25.587  that  refer  to  compartment 
accessibility,  to  the  entry  of  hazardous 
quantities  of  smoke  or  extinguishing 
agent  into  compartments  occupied  by 
the  crew  or  passengers,  and  to  the  dissi¬ 
pation  of  the  extinguishing  agent  in  Class 
C  compartments,  must  be  shown  by 
flight  tests. 

(b)  Durii^  the  tests  required  by  this 
section,  it  must  be  shown  that  no  inad¬ 
vertent  operation  of  smoke  or  fire  detec¬ 
tors  in  adjacent  or  other  compartments 
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occur  as  a  re-  (3)  Combustion  air  ducts  may  not  re-  ous  ice  accumulations  in  flight  and  dur- 
tny  one  ccnn-  strict  prompt  relief  of  backfires  that  can  ing  ground  operation, 
r  after  extin-  cause  heater  failure  due  to  pressures  [Revision  note:  Based  on  1 4b.386] 
extinguishing  generated  in  the  heater. 

tmentssimul-  (d)  Heater  controls;  general.  There  Miscellaneous 

must  be  provisions  to  prevent  hazardous  g  25.601  Reinforcement  near  propellers. 
iKooAi  accumulations  of  water  or  ice  on  or  with-  ^ 

in  heater  control  components,  control  parts  of  the  airpl^e  new  pro- 

i  fire  protcc-  system  tubing,  or  safety  controls.  must  ha^  sufflcirat  strength 

(e)  Heater  safety  controls.  (1)  In  ^nd  stiffness  to  withstand  both  the  ef- 
‘  where  flam-  addition  to  the  components  provided  for  induced  vibration  aM  (ff  ice 

miffht  he  re  normal  continuous  control  of  air  tern-  thrown  from  the  propeller.  Windows 
clt  perature.  airflow,  and  fuel  flow,  there  “^y  not  be  located  in  these  regions  un- 
rrnct  he  m^e  Biust  be  means,  independent  of  these  ^  shown  that  they  are  able  to 

nition  of  these  components,  for  each  heater  to  auto-  witl^tand  the  most  severe  ice  impact 
the  operation  “^atically  shut  off  that  heater’s  ignition  lively  to  occur. 

□ntrol  any  fire  supply  at  a  point  remote  from  [Revision  note:  Based  on  §  4b.390] 

of  these  fluids 

exceeds  safe  limits  or  when  either  the  The  airplane  must  have  reference 
4bS85]  combustion  airflow  or  the  ventilating  marks  for  leveling  the  airplane  on  the 

Btcr  fire  pro-  o-irflow  becomes  inadequate  for  safe  op-  ground  to  facilitate  weight  and  balance 
^  eration.  The  means  for  each  heater  determinations. 

.  independent  of  any  component  [Revision  note:  Based  on  §4b.3911 

r  fire  zones,  serving  other  heaters  with  a  heat  output 

designated  as  tj^^t  is  essential  to  the  safe  operation  of  Subpart  E — Powerplant 

>nes  and  m^  the  airplane.  Installation 

scordance  wito  (2)  There  must  be  a  warning  means 

5  of  §§  25.871  to  indicate  to  the  crew  when  a  heater  §25.641  Powerplant  installation;  gen- 
3*  with  a  heat  output  that  is  essential  to  tile 

•ounding  the  safe  operation  of  the  airplane  has  been  (a)  The  powerplant  instaUation  of  an 
ains  8^"  shut  off  by  the  operation  of  the  auto-  sdreraft  includes  all  components  that  are 
means  prescribed  in  subparagraph  necessary  for  propulsion  and  all  compo- 
(1)  of  this  paragraph.  nents  that  affect  the  control  of  the  major 

uaitunctio  ng  (f )  intakes.  Combustion  and  ven-  propulsive  units  or  that  affect  their 

intakes  must  be  located  safety  of  operation  between  normal  in- 
uids  or  vapo  s  where  no  flammable  fluids  or  vapors  can  spections  or  overhauls.  “All  compo- 
enter  the  heater  system  under  any  con-  nents”  of  a  powerplant  means  all  ele- 
dition  of  ground  or  flight  operation,  ments  of  that  installation  that  are  fur- 
oiinm  either  during  normal  operation  or  as  a  nished  by  the  airplane,  engine,  or  pro- 
i,  would  allow  result  of  malfunctioning,  failure,  or  Im-  pelier  manufacturer. 

operation  of  other  airplane  com-  (b)  All  engine  installations  must  con- 

ponen^  ,  .  form  to  the  applicable  provisions  of  this 

he  combustion  (g)  Heater  exhaust.  Heater  exhaust  subpart 

ProTdsions  (c)  Components  of  the  powerplant  in- 
ing  of  §§  25.821  and  25.823.  In  addition,  stallation  must  be  designed  and  built 
^  Prov^ions  in  the  d^ipi  to  ensure  their  safe  operation  betweer 
Lc  fbrniuyVi  firp  ^atcr  exhaust  sy Stem  SO  that  the  normal  inspections  or  overhauls, 

js  through  fire  products  of  comb^tion  wUl  be  safely  (d)  The  powerplant  installation  must 
_ _ conveyed  overboard  to  prevent  the  oc-  ko  accessible  for  all  necessarv  insnec. 


7204 


PROPOSED  RULE  MAKING 


rotation  could  Jeopardize  the  safety  of 
the  airplane.  All  compcments  of  the 
stopping  and  restarting  system  that  are 
on  the  engine  side  of  the  firewall,  and 
that  might  be  exposed  to  fire,  must  be 
fire-resistant.  If  hydraulic  propeller 
feathering  systems  are  used  for  this  pur¬ 
pose.  the  feathering  lines  must  be  fire- 
resistant  under  the  operating  conditions 
that  may  be  expected  to  exist  when 
feathering  is  being  accomplished. 

(d)  Unless  the  engine  type  certificate 
specifies  that  the  engine  rotor  cases  have 
been  substantiated  as  being  able  to  con¬ 
tain  the  damage  resulting  from  rotor 
blade  failure,  turbine  engine  power  plant 
installations  must  have  a  protection 
means  so  that  rotor  blade  failure  in  any 
engine  will  not  affect  the  operation  of 
remaining  engines  nor  Jeopardize  the 
continued  safe  operation  of  the  airplane. 

(e)  Design  precautions  to  minimize 
the  probability  of  Jeopardizing  the  safety 
of  the  airplane  in  the  event  of  engine 
turbine  rotor  failure,  must  be  taken 
unless — 

(1)  The  engine  type  certificate  speci¬ 
fies  that  the  turbine  rotors  have  been 
shown  to  have  sufficient  strength  to 
withstand  damage-inducing  factors 
(such  as  those  that  might  result  from 
abnormal  rotor  speed,  temperature,  or 
vibration) ;  and 

(2)  The  powerplant  systems  associ¬ 
ated  with  engine  control  devices,  sys¬ 
tems.  and  instrumentation,  give  reason¬ 
able  assurance  that  those  engine  operat¬ 
ing  limitations  that  adversely  affect 
turbine  rotor  structural  integilty  will 
not  be  exceeded  in  service. 

[Revision  note:  Based  on  i  4b.401] 

§  25.645  Propellers. 

(a)  Propellers  installed  in  airplanes 
certificated  under  this  part  must  be  type 
certificated  in  accordance  with  the  pro¬ 
visions  of  Part  35  [New]  (present  Part 
14)  of  this  subchapter. 

(b)  Engine  power  and  propeller  shaft 
rotational  speed  may  not  exceed  the  lim¬ 
its  for  which  the  propeller  is  certificated. 
(Revision  note:  Based  on  S  4b.402] 

§  25.647  Propeller  vibration. 

The  magnitude  of  the  propeller  blade 
vibration  stresses  under  all  normal  con¬ 
ditions  of  operation  must  be  determined 
by  actual  measurement  or  by  comparison 
with  similar  instidlations  for  which  these 
measurements  have  been  made.  The 
determined  vibration  stresses  may  not 
exceed  values  that  have  been  shown  to 
be  safe  for  continuous  operation. 

(Revision  note:  Based  on  1 4b.403] 

§  25.649  Propeller  pitch  and  speed  limi¬ 
tations. 

(a)  The  propeller  pitch  and  speed 
must  be  limited  to  values  that  wUl 
ensure — 

(1)  Safe  operation  imder  all  normal 
conditions;  and 

(2)  Compliance  with  the  performance 
requirements  specified  in  9S  25.31 
through  25.55  for  reciprocating  engine- 
powered  airplanes,  and  S9  25.61  through 
25.91  for  turbo-propeller  powered  air¬ 
planes. 

(b)  There  must  be  a  propeller  speed 
limiting  means  at  the  governor.  It  must 


be  set  to  limit  the  maximum  possible 
governed  engine  speed  to  a  value  not 
exceeding  the  maximum  allowable  r.p  jn. 

(c)  The  low  pitch  blade  stop,  or  other 
means  used  to  limit  the  low  pitch  posi¬ 
tion  of  the  propeller  blades,  must  be  set 
so  that  the  engine  speed  does  not  exceed 
103  percent  of  the  maximum  allowable 
engine  r.pm.  with — 

(1)  The  propeller  blades  at  the  low 
pitch  limit  and  governor  inoperative; 
and 

(2)  The  engine  operating  at  takeoff 
manifold  pressure  with  the  airplane  sta¬ 
tionary  under  standard  atmospheric  con¬ 
ditions. 

[Revision  note:  Based  on  §  4b.404] 

§  25.651  Propeller  clearance. 

Unless  smaller  clearances  are  properly 
substantiated,  propeller  clearances  with 
the  airplane  at  maximum  certificated 
weight,  with  the  most  adverse  center  of 
gravity,  and  with  the  propeller  in  the 
most  adverse  pitch  position,  may  not  be 
less  than  the  following; 

(a)  Ground  clearance.  There  must 
be  a  clearance  of  at  least  seven  inches 
(for  airplanes  with  nose  wheel  land¬ 
ing  gear)  or  nine  inches  (for  airplanes 
with  tail  wheel  landing  gear)  with 
the  landing  gear  statically  defiected  and 
the  airplane  in  the  level  takeoff,  or  taxi¬ 
ing  altitude,  whichever  is  most  critical. 
In  addition,  there  must  be  positive  clear¬ 
ance  between  the  propeller  and  the 
ground  when  the  airplane  is  in  the  level 
takeoff  attitude  with  the  critical  tire 
completely  deflated  and  the  correspond¬ 
ing  landing  gear  strut  bottomed. 

(b)  Water  clearance.  There  must  be 
a  clearance  of  at  least  18  inches  between 
each  propeller  and  the  water,  unless 
compliance  with  §  25.165(a)  can  be 
shown  with  a  lesser  clearance. 

(c)  Structural  clearance.  (1)  There 
must  be  at  least  one  inch  radial  clearance 
between  the  blade  tips  and  th^  airplane 
structure,  and  whatever  additional  ra¬ 
dial  clearance  is  necessary  to  prevent 
harmful  vibration. 

(2)  There  must  be  a  minimum  longir 
tudinal  clearance  of  one-half  inch  be¬ 
tween  the  propeller  blades  or  cuffs  and 
stationary  parts  of  the  airplane.  There 
must  be  adequate  clearance  between 
other  rotating  parts  of  the  propeller  or 
spinner  and  stationary  parts  of  the  air¬ 
plane. 

[Revision  note:  Based  on  §  4b.405] 

§  25.653  Propeller  deicing  provisions. 

(a)  For  airplanes  intended  for  use 
where  icing  may  be  expected,  there  must 
be  a  means  to  prevent  or  remove  hazard¬ 
ous  ice  accumulation  on  propellers  or  on 
accessories  where  ice  accumulation  would 
Jeopardize  engine  performance. 

(b)  If  combustible  fluid  is  used  for 
propeller  deicing,  the  provisions  of 
9§  25.871  through  25.877  apply. 

[Revision  note:  Based  on  §  4b.406] 

§  25.655  Reversing  systems. 

(a)  Reversing  systems  Intended  for 
ground  operation  only  must  be  designed 
so  that  no  single  faUure  nor  malfunc¬ 
tion  of  the  system,  under  all  anticipated 
conditions  of  airplane  operation,  will 
result  in  unwanted  reverse  thrust.  Fall- 


tire  of  structural  elements  need  not  be 
considered  if  occurrence  of  this  kind  of 
failure  is  extremely  remoter 

(b)  Turbojet  reversing  systems  in¬ 
tended  for  iiiflight  use  must  be  designed 
so  that  no  unsafe  condition  will  residt 
during  normal  operations  of  the  system, 
or  from  any  failure  (or  reasonably  likely 
combination  of  failures)  of  the  reversing 
system,  under  all  anticipated  conditions 
of  operation  of  the  airplane.  Failure  of 
structural  elements  need  not  be  consid¬ 
ered  if  occurrence  of  this  kind  of  failure 
is  extremely  remote. 

(c)  Compliance  with  this  section  may 
be  shown  by  failure  analysis,  testing,  or 
both,  for  propeller  systems  that  allow 
propeller  blades  to  move  from  the  flight 
low-pitch  position  to  a  position  that  is 
substantially  less  than  that  at  the  nor¬ 
mal  flight  low-pitch  stop  position.  The 
analysis  may  include  or  be  supported  by 
the  analysis  made  to  show  compliance 

with  the  requirements  of  §  35 _ 

(present  §  14.103)  of  this  subchapter  for 
the  propeller  and  associated  Installation 
components. 

[Bevlsion  note:  Combines  §§  4b.407  and  4b.- 
407-1  (less  first  sentence  of  (b)  and  (c))] 

§  25.657  Turbopropeller-drag  limiting 
systems. 

Turbopropeller-powered  airplane  pro¬ 
peller-drag  Umitiiig  systems  must  be  de¬ 
signed  so  that  no  single  failure  or  mal¬ 
function  of  any  of  the  systems  during 
normal  or.  emergency  operation  results  in 
propeller  drag  in  excess  of  that  for  which 
the  airplane  was  designed  in  compliante 
with  §  25.227.  Failure  of  structural  ele¬ 
ments  of  the  drag  limiting  systems  need 
not  be  considered  if  occurrence  of  this 
kind  of  failure  is  extremely  remote. 
[Revision  note:  Based  on  §  4b.408] 

§  25.659  Turbine  engine  powerplant  op¬ 
erating  characteristics. 

Turbine  engine  powerplant  operating 
characteristics  must  be  investigated  in 
flight  to  determine  that  no  adverse  char¬ 
acteristics  (such  as  stall,  surge,  or  fiame- 
out)  are  present  to  a  hazardous  degree, 
during  normal  and  emergency  operation 
of  the  airplane  within  the  range  of  oper¬ 
ating  limitations  of  the  airplana  and  of 
the  engine. 

[Revision  note:  Based  on  §  4b.409] 

Fuel  System  Operation  and 
Arrangement 

§  25.671  General. 

(a)  The  fuel  system  must  be  con¬ 
structed  and  arranged  so  that  a  flow  of 
fuel,  at  a  rate  and  pressure  that  have 
been  established  for  proper  engine  func¬ 
tioning  under  all  likely  operating  condi¬ 
tions  (including  all  maneuvers  for  which 
the  airplane  is  intended) ,  is  ensured. 

(b)  The  fuel  system  must  be  arranged 
so  that  no  fuel  pump  can  draw  fuel  from 
more  than  one  tank  at  a  time,  unless 
there  are  means  to  prevent  the  introduc¬ 
tion  of  air  into  the  system. 

[Revision  note:  Based  on  §  4b.410] 

§  25.673  Fuel  system  independence. 

The  design  of  the  fuel  system  must 
conform  to  the  requirwnents  of  §  25.643 
(b) .  An  acceptable  means  of  compliance 
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with  the  requirements  of  §  25.643(b)  is 
a  fuel  system  arranged  to  allow  the 
supply  of  fuel  to  each  engine  through  a 
system  independent  of  any  part  of  a 
system  suppl3dng  fuel  to  any  other 
engine. 

[Revision  note:  Based  on  §  4b.411] 

§  25.675  Fuel  flow. 

(a)  The  fuel  system  must  provide  at 
least  100  percent  of  the  fuel  flow  re¬ 
quired  by  the  engines  when  the  airplane 
is  operated  under  all  intended  operating 
conditions  and  maneuvers.  In  showing 
compliance  with  this  requirement — 

(1)  The  fuel  must  be  delivered  to  the 
engine  at  a  pressure  within  the  limits 
specifled  ip  the  engine  type  certiflcate; 

(2)  The  quantity  of  fuel  in  the  tank 
may  not  exceed  the  sum  of  the  unusable 
fuel  supply  for  that  tank  (determined  in 
accordance  witii  S  25.677)  and  whatever 
ywiniTniim  quantity  of  fuel  it  may  be 
necessary  to  add  for  the  purpose  of 
showing  compliance; 

(3)  Hie  main  pumps  necessary  for 
each  operating  condition  and  airplane 
attitude  for  which  compliance  Is  de¬ 
termined  must  be  used; 

(4)  The  appropriate  emergency  pumps 
must  be  substituted  for  each  main  pump 
used  in  subparagraph  (3)  of  this  para¬ 
graph;  and 

(5)  The  fuel  flowmeter  (if  there  is 
one)  must  be  blocked  during  the  flow 
determination  and  the  fuel  must  flow 
through  the  meter  or  its  bypass. 

(b)  If  an  engine  can  be  supplied  with 
fuel  from  more  than  one  tank,  it  must  be 
possible  to  regain  the  full  fuel  pressure 
of  that  engine  in  not  more  than  20  sec¬ 
onds  after  switching  to  any  other  fuel 
tank  when  engine  malfunctioning  be¬ 
comes  apparent  due  to  the  depletion  of 
the  fuel  supply  in  any  tank  from  which 
the  engine  can  be  fed. 

[Revision  note:  Based  on  §  4b.413] 

§  25.677  Unusable  fuel  supply. 

The  selected  unusable  fuel  supply  may 
not  be  less  than  that  quantity,  estab¬ 
lished  for  each  tank,  at  which  the  first 
evidence  of  malfunctioning  occurs  under 
the  most  adverse  condition,  from  the 
standpoint  of  fuel  feed,  during  all  in¬ 
tended  operations  and  flight  maneuvers 
involving  use  of  that  tank. 

[Revision  note:  Based  on  §  4b.416] 

§  25.679  Fuel  system  hot  weather  opera¬ 
tion. 

(a)  The  fuel  system  must  be  shown  to 
perform  satisfactorily  in  hot  weather 
operation.  This  must  be  shown  by 
climbing  from  the  altitude  at  any  airport 
chosen  by  the  applicant  to  the  altitude 
corresponding  to  that  at  which  the  one- 
engine-inoperative  best  rate  of  climb  is 
not  more  than  the  en  route  climb  with 
the  conflguration  and  at  the  weight 
specified  in  §  25.51(d) .  There  may  be  no 
evidence  of  vapor  lock  or  other  malfunc¬ 
tioning.  The  climb  test  must  be  con¬ 
ducted  under  the  following  conditions; 

(1)  For  reciprocating-engine-powered 
airplanes,  all  engines  must  operate  at 
inajcimum  continuous  power,  except  that 
takeoff  power  must  be  used  for  the  alti¬ 
tude  range  extending  from  1,000  feet 


below  the  critical  altitude  through  the 
critical  altitude.  The  time  interval  dur¬ 
ing  which  takeoff  power  is  used  may  not 
be  less  than  the  takeoff  time  limitation. 

(2)  For  turbine-engine-powered  air¬ 
planes,  all  engines  must  operate  at  take¬ 
off  power  for  the  time  interval  selected 
for  showing  the  takeoff  flight  path  and, 
thereafter,  must  operate  at  maximum 
continuous  power  for  the  duration  of  the 
climb. 

(3)  The  weight  of  the  airplane  must  be 
the  weight  with  full  fuel  tanks,  minimum 
crew,  and  as  much  ballast  as  is  required 
to  maintain  the  center  of  gravity  within 
allowable  limits. 

(4)  The  speed  of  climb  may  not  exceed 
the  speed  that  will  allow  compliance  with 
the  minimum  climb  requirement  speci¬ 
fied  in  §  25.49(a). 

(5)  The  fuel  temperature  must  be  at 
least  110*  F. 

(b)  The  test  prescribed  in  paragraph 
(a)  of  this  section  may  be  performed 
either  in  flight  or  on  the  ground  closely 
simulating  flight  conditions.  If  a  flight 
test  is  performed  in  weather  cold  enough 
to  interfere  with  the  proper  conduct  of 
the  test,  the  fuel  tank  surfaces,  fuel  lines, 
and  other  fuel  system  parts,  subjected  to 
cooling  action  from  cold  air  must  be  in¬ 
sulated  to  simulate,  in  so  far  as  prac¬ 
ticable,  flight  in  hot  weather. 

[Revision  note:  Based  on  §  4b.417] 

§  25.681  Fuel  flow  between  intercon¬ 
nected  tanks. 

If  it  is  possible  to  pump  fuel  from  one 
tank  to  another  in  flight,  the  fuel  tank 
vents  and  the  fuel  transfer  system  must 
be  designed  so  that  no  structural  damage 
to  the  tanks  can  occur  because  of  over¬ 
filling. 

[Revision  note:  Based  cm  S  4b.418] 

Fuel  System  Construction  and 
Installation 

§  25.691  General. 

(a)  Fuel  tanks  must  be  able  to  with¬ 
stand,  without  failure,  all  vibration,  in¬ 
ertia,  fluid,  and  st^ctural  loads  that 
they  may  he  subjected  to  in  operation. 

(b)  Flexible  fuel  tank  liners  must  be 
approved  or  must  be  shown  to  be  suitable 
for  the  particular  application. 

(c)  Integral  type  fuel  tanks  must  have 
facilities  for  interior  inspection  and  re¬ 
pair. 

(d)  Fuel  tanks  within  the  fuselage 
contour  must  be  able  to  resist  rupture, 
and  to  retain  the  fuel,  under  the  inertia 
forces  prescribed  for  the  emergency  land¬ 
ing  conditions  in  §  25.331.  In  addition, 
these  tanks  must  be  in  a  protected  posi¬ 
tion  so  that  exposure  of  the  tanks  to 
scraping  action  with  Uie  ground  is  im- 
likely. 

(e)  The  augmentation  liquid  tank 
capacity  available  for  the  use  of  each 
engine  must  be  large  enough  to  allow  op¬ 
eration  of  the  airplane  in  accordance 
with  the  approved  procedures  for  the  use 
of  liquid-agument^  power.  The  com¬ 
putation  of  liquid  consumption  must  be 
based  on  the  maximum  approved  rate  ap¬ 
propriate  for  the  desired  engine  output, 
and  must  include  the  effect  of  tempera¬ 
ture  on  engine  performance  as  well  as 
any  other  factors  that  might  cause  a 


variation  in  the  amount  of  liquid  re¬ 
quired. 

[Revision  note:  Based  on  §  4b.420] 

§  25.693  Fuel  tank  tests. 

(a)  It  must  be  shown  by  tests  that 
the  fuel  tanks,  as  mounted  in  the  air¬ 
plane,  are  able  to  withstand,  without 
failure  or  leakage,  the  more  critical  of 
the  pressures  resulting  frmn  the  condi¬ 
tions  specified  in  subparagraphs  (1) 
and  (2)  of  this  paragraph.  In  addition, 
it  must  be  shown  by  either  analysis  or 
tests,  that  tank  surfaces  subjected  to 
more  critical  pressures  resulting  from 
the  condition  of  subparagraphs  (3)  and 
(4)  of  this  paragraph,  are  capable  of 
withstanding  these  pressures: 

(1)  Internal  pressure  of  3.5  psi. 

(2)  125  percent  of  the  maximum  air 
pressure  developed  in  the  tank  from  ram 
effect. 

(3)  Fluid  pressures  developed  during 
maximum  limit  accelerations,  and  de¬ 
flections,  of  the  airplane  with  a  full  tank. 

(4)  Fluid  pressures  developed  during 
the  most  adverse  combination  of  air¬ 
plane  roll  and  fuel  load. 

(b)  Metallic  tanks  with  large  unsup¬ 
ported  or  unstiffened  flat  surfaces,  the 
failure  or  deformation  of  which  could 
cause  fuel  leakage,  must  be  able  to  with¬ 
stand  a  vibration  test  in  accordance  with 
the  requirements  of  subparagraphs  (1) 
and  (2)  of  this  paragraph,  or  an  equiv¬ 
alent  test,  without  leakage  or  excessive 
deformation  of  the  tank  walls: 

(1)  The  complete  tank  assembly  and 
its  supports  must  be  vibration  tested 
while  mounted  to  simulate  the  actual 
installation.  The  tank  assembly  must 
be  vibrated  for  25  hours  at  an  amplitude 
of  not  less  than  of  an  inch  (unless 
another  amplitude  is  substantiated) 
while  %  filled  with  water  or  other  suit¬ 
able  test  fluid.  The  frequency  of  vibra¬ 
tion  must  be  90  percent  of  the  maximum 
continuous  rated  engine  speed  unless  an¬ 
other  frequency  within  the  normal 
operating  range  of  engine  speeds  is  more 
critical.  If  another  frequency  within 
the  normal  operating  range  of  engine 
speeds  is  more  critical,  it  must  be  used, 
and  the  time  of  the  test  must  be  adjusted 
to  accomplish  the  same  number  of  vibra¬ 
tion  cycles  as  would  be  accomplished 
during  25  hours  at  a  frequency  of  90  per¬ 
cent  of  the  maximum  continuous  rated 
engine  speed. 

(2)  During  the  vibration  test,  the  tank 
assembly  must  be  rocked  for  25  hours  at 
the  rate  of  16  to  20  complete  cycles  per 
minute,  through  an  angle  of  15”  on  either 
side  of  the  horizontal  (30”  total) ,  about 
the  most  critical  axis.  If  motion  about 
more  than  one  axis  is  likely  to  be  critical, 
the  tank  must  be  rocked  about  each  axis 
for  12*4  hours. 

(c)  Except  where  satisfactory  operat¬ 
ing  experience  with  a  similar  tank  in  a 
similar  installation  is  shown,  nonmetallic 
tanks  must  withstand  the  test  specified 
in  paragraph  (b)  (2)  of  this  section,  with 
fuel  at  a  temperature  of  110”  F.  During 
this  test,  a  representative  specimen  of 
the  tank  must  be  installed  in  a  support¬ 
ing  structure  simulating  the  installation 
in  the  airplane. 

[Revision  note:  Based  on  i4b.421] 
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§  25.695  Fuel  tank  installations. 

(a)  Fuel  tanks  must  be  supported  so 
that  tank  loads  (restating  from  the 
weight  of  the  fuel  in  the  tanks)  are 
not  concentrated  on  unsupported  tank 
surfaces.  Pads  must  be  used  to  pre¬ 
vent  chafing  between  the  tank  and  its 
supports.  Materials  used  for  padding 
must  be  nonabsorbent  or  must  be  treated 
to  prevent  the  absorption  of  fiuids. 

(b)  If  fiexlble  tank  liners  are  used, 
they  must  be  supported  so  that  they 
are  not  reQuired  to  withstand  fiuid  loads. 
Interior  surfaces  of  the  tank  compart¬ 
ment  must  be  smooth  and  free  of  projec¬ 
tions  that  coifid  cause  wear  of  the 
liner  unless  provisions  are  made  for  pro¬ 
tection  of  the  liner  at  these  points  or 
the  construction  of  the  liner  itself  pro¬ 
vides  this  protection. 

(c)  Spaces  adjacent  to  the  surfaces 
of  fuel  tanks  must  be  ventUated  to  avoid 
fume  accumulation  in  the  event  of  minor 
leakage.  If  the  tank  is  in  a  sealed  com- 
psutment,  the  ventilating  means  may  be 
drain  holes  large  enough  to  prevent  ex¬ 
cessive  pressure  resulting  from  altitude 
changes. 

(d)  The  location  of  fuel  tanks  must 
conform  to  the  requirements  of  §  25.873 

(a).  In  addition,  no  part  of  engine 
nacelle  «kln  that  Ues  immediately  be¬ 
hind  a  major  air  outlet  from  the  engine 
compartment  may  act  as  the  wall  of  an 
integral  tank. 

(e)  Fuel  tanks  must  be  isolated  from 
personnel  compartments  by  means  of 
fumeproof  and  fuelproof  enclosures. 
[Revision  note:  Based  on  S4b.422] 

§  25.697  Fuel  tank  expansion  space. 

Fuel  tanks  must  have  an  expansion 
space  of  at  least  two  percent  of  the  tank 
capacity.  It  may  not  be  possible  to  in¬ 
advertently  fill  the  fuel  tank  expansion 
space  when  the  airplane  is  in  the  normal 
ground  attitude. 

[Revision  note:  Based  on  §  4b.423] 

§  25.699  Fuel  tank  sump. 

(a)  Each  fuel  tank  must  have  a  sump 
with  an  effective  capacity,  in  the  normal 
ground  attitude,  of  not  less  than  0.10 
percent  of  the  tank  capacity  or  one- 
sixteenth  of  a  gallon,  whichever  is 
greater.  However,  a  smsOler  capacity 
may  be  used  if  operating  limitations  are 
established  to  ensure  that  the  accumu¬ 
lation  of  water  in  service  will  not  ex¬ 
ceed  the  sump  capacity. 

(b)  The  fuel  tank  must  be  constructed 
to  allow  drainage  of  any  hazardous 
quantity  of  water  from  all  parts  of  the 
tank  to  the  sump  when  the  airplane  is 
in  the  groimd  attitude. 

(c)  Fuel  tank  sumps  must  have  an 
accessible  drain  to  allow  complete  drain¬ 
age  of  the  sump  on  the  groimd.  The 
drain  must  discharge  clear  of  all  part  of 
the  airplane  and  must  have  either  man¬ 
ual  or  automatic  means  to  positively 
lock  it  in  the  closed  position. 

(Revision  note:  Based  on  f  4b.424] 

§  25.701  Fuel  tank  filler  connection. 

(a)  Fuel  tank  filler  connections  must 
be  designed  so  that  fuel  cannot  enter 
the  fuel  tank  compartment  or  any  part 
of  the  airplane  other  than  the  tank  it¬ 


self.  Recessed  fuel  tank  filler  connec¬ 
tions  that  retain  any  appreciable  quan¬ 
tity  of  fuel  must  have  a  drain  that  dis¬ 
charges  clear  of  all  parts  of  the  airplane. 
All  fuel  tank  filler  connections  must  be 
marked  as  prescribed  in  §  25.1209. 

(b)  The  fuel  tank  filler  cap  must  pro¬ 
vide  a  fuel-tight  seal  for  the  fuel  tank 
opening. 

[Revision  note:  Based  on  §  4b.4251 
§  25.703  Fuel  tank  vents. 

(a)  Fuel  tanks  must  be  vented  from 
the  top  part  of  the  expansion  space 
so  that  venting  of  the  tank  is  effective 
under  all  normal  fiight  conditions.  The 
vent  outlet  must  be  constructed  and  lo¬ 
cated  so  that  it  cannot  be  obstructed  by 
ice  or  by  other  foreign  matter.  The 
vent  construction  must  also  prevent 
siphoning  fuel  during  normal  operation. 
In  addition,  the  vent  must  be  large 
enough  to  prevent  the  existence  of  ex¬ 
cessive  differences  of  pressure  between 
the  interior  and  exterior  of  the  tank 
during  normal  fiight  operation,  during 
maximum  rate  of  descent,  and,  if  appli¬ 
cable,  during  refueling  and  defueling. 

(b)  Unless  there  are  drainage  pro¬ 
visions  at  these  places,  there  may  be  no 
places  in  the  vent  line  where  moisture 
can  accumulate  while  the  airplane  is  in 
either  the  ground  or  the  level  fiight  atti¬ 
tude. 

(c)  Vents  and  drainage  may  not  ter¬ 
minate  at  points  where  the  discharge 
of  fuel  from  the  vent  or  drainage  outlet 
will  constitute  a  fire  hazard  or  from 
which  fumes  could  enter  personnel 
compartments. 

(d)  Airspaces  of  tanks  with  intercon¬ 
nected  outlets  must  also  be  intercon¬ 
nected. 

[Revision  note:  Based  on  §  4b.426(a)  ] 

§  25.705  Carburetor  vapor  vents. 

Carburetors  that  have  vapor  elimina¬ 
tion  connections  must  also  have  a  vent 
line  that  will  lead  the  vapor  back  to  one 
of  the  fuel  tanks.  In  addition — 

(a)  There  must  be  provisions  in  the 
vent  system  to  avoid  stoppage  by  ice; 
and 

(b)  The  vapor  vent  return  line  must 
lead  back  to  the  fuel  tank  used  for  takeoff 
and  landing  if  there  is  more  than  one 
fuel  tank  and  it  is  necessary  to  use  the 
tanks  in  a  definite  sequence. 

[Revision  note:  Based  on  §  4b.426  (less  (a) )  ] 

§  25.707  Fuel  tank  outlet. 

There  must  be  a  fuel  strainer  with  8  to 
16  meshes  per  inch  for  the  fuel  tank  out¬ 
let  or  for  the  booster  pump.  In  addi¬ 
tion — 

(a)  The  clear  area  of  the  fuel  tank 
outiet  strainer  may  not  be  less  than  five 
times  the  area  of  the  fuel  tank  outlet 
line; 

(b)  The  diameter  of  the  strainer  may 
not  be  less  than  the  diameter  of  the  fuel 
tank  outlet;  and 

(c)  Finger  strainers,  if  used,  must  be 
accessible  for  inspection  and  cleaning. 
[Revision  note:  Based  on  §  4b.427] 

§  25.709  Under-wing  fueling  provisions. 

(a)  Under-wing  fuel  tank  connections 
must  have  a  means  to  prevent  the  escape 


of  hazardous  quantities  of  fuel  from  the 
tank  while  the  cover  plate  is  removed 
if  there  is  a  malfunction  of  the  fuel 
entry  valve. 

(b)  The  airplane  must  have  a  primary 
means  to  limit  the  fuel  tank  content 
and  a  secondary  means  that  will  prevent 
damage  to  the  tank  if  the  primary  means 
fails. 

[Revision  note:  Based  on  $  4b.428] 

PnEL  System  Components 
§  25.721  Fuel  pumps. 

(a)  Except  as  provided  in  paragraph 
(b)  of  this  section,  a  main  pump  is  a 
pump  that  is  required  for  proper  engine 
operation  or  to  meet  the  fuel  system 
requirements  of  this  subpart.  There 
must  be  provisions  to  allow  the  bypass 
of  all  positive  displacement  main  fuel 
pumps,  except  fuel  Injection  pumps  (that 
is,  a  pump  that  supplies  proper  flow  and 
pressure  for  fuel  injection  when  the  in¬ 
jection  is  not  accomplished  in  a  carbu¬ 
retor)  approved  as  part  of  the  engine. 

(b)  Except  when  fuel  injection  punips 
approved  as  part  of  the  engine  are  used, 
there  must  be  emergency  pumps  that  are 
immediately  available  to  supply  all  en¬ 
gines  with  fuel  if  any  one  main  fuel  pump 
fails.  Another  main  pmnp  may  be  used 
as  an  emergency  pump  after  failure  of 
one  main  pump. 

[Revision  note:  Ck>mbine8  §{  4b.430  and 
4b.430-ll 

§  25.723  Fuel  system  lines  and  fittings. 

(a)  Fuel  lines  must  be  installed  and 
supported  to  prevent  excessive  vibration 
and  to  withstand  loads  due  to  fuel  pres¬ 
sure  and  to  accelerated  flight  conditions. 

^b)  Fuel  lines  that  are  connected  to 
components  of  the  airplane  between 
which  relative  motion  could 'exist  must 
have  provisions  for  flexibility. 

(c)  The  provisions  for  flexibility  in 
fuel  lines  that  may  be  under  pressure  and 
subjected  to  axial  loading  must  incorpo¬ 
rate  flexible  hose  assemblies,  not  hose- 
clamp  connections. 

(d)  Flexible  hose  must  be  approved  or 
must  be  shown  to  be  suitable  for  the  par¬ 
ticular  application. 

(e)  Flexible  hoses  that  might  be  ad¬ 
versely  affected  by  exposure  to  high 
temperatures  may  not  be  used  where  ex¬ 
cessive  temperatures  exist  during  opera¬ 
tion  or  after  engine  shut-down. 
[Revision  note:  Based  on  §  4b .432] 

§  25.725  Fuel  lines  and  fittings  in  desig¬ 
nated  fire  zones. 

Fuel  lines  and  fittings  in  all  designated 
fire  zones  must  conform  to  the  provisions 
of  §  25.877. 

[Revision  note:  Bcused  on  §  4b.433] 

§  25.727  Fuel  valves. 

In  addition  to  the  requirements  of 
§  25.875  for  shutoff  means,  all  fuel  valves 
must — 

(a)  Have  positive  stops  or  suitable  in¬ 
dex  provisions  in  the  “on”  and  “off” 
positions;  and 

(b)  Be  supported  so  that  loads  resiUt- 
ing  from  their  operation  or  from  ac¬ 
celerated  fiight  conditions  are  not  trans¬ 
mitted  to  the  lines  attached  to  the  valve. 

[Revision  note:  Based  on  S  4b.434] 
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§  25.729  Fuel  strainer  or  filter. 

(a)  There  must  be  a  fuel  strainer  or 
filter  between  the  tank  outlet  and  the 
fuel  metering  device  of  the  engine.  In 
addition,  the  fuel  strainer  or  Altar 
must  be — 

(1)  Located  between  the  tank  outlet 
and  the  engine-driven  pump  inlet,  if 
there  is  an  engine-driven  fuel  pump; 

(2)  Accessible  for  drainage  and  clean¬ 
ing  and,  for  the  strainer  screen,  easily 
removable;  and 

(3)  Mounted  so  that  its  weight  is  not 
supported  by  the  connecting  lines  or  by 
the  inlet  or  outlet  connections  of  the 
strainer  or  filter  itself. 

(b)  Unless  there  are  means  in  the  fuel 
system  to  prevent  the  accumulation  of 
ice  on  the  filter,  there  must  be  provisions 
to  automatically  maintain  the  fuel  flow 
if  ice-clogging  of  the  Alter  occurs. 

(c)  The  fuel  strainer  or  Alter  must  be 
of  adequate  capacity  (commensurate 
with  operating  limitations  established  to 
ensure  proper  service)  and  of  appro¬ 
priate  mesh  to  ensure  proper  engine 
operation,  with  the  fuel  contaminated  to 
a  degree  (with  respect  to  particle  size 
and  density)  that  can  be  reasonably  ex¬ 
pected  to  occur  in  service.  The  degree 
of  fuel  Altering  may  not  be  less  than  that 
established  for  the  engine  in  accordance 
with  Part  33  [New]  (present  Part  13) 
of  this  subchapter. 

[Revision  note:  Based  on  §  4b.435] 

§  25.731  Fuel  system  drains. 

Drainage  of  the  fuel  system  must  be 
accomplished  by  the  use  of  fuel  strainer 
and  fuel  tank  sump  drains.  The  drains 
must  discharge  clear  of  all  parts  of 
the  airplane  and  must  have  manual  or 
automatic  means  for  positive  locking  of 
the  drain  in  the  closed  position. 

[Revision  note:  Based  on  §  4b.436] 

§  25.733  Fuel  jettisoning  system. 

(a)  If  the  maximum  certiflcated  take¬ 
off  weight  is  more  than  105  percent  of  the 
maximum  certiflcated  landing  weight, 
there  must  be  a  fuel  jettisoning  system 
able  to  jettison  enough  fuel  to  bring  the 
actual  takeoff  weight  down  to  the  maxi¬ 
mum  certiflcated  landing  weight.  The 
average  rate  of  fuel  jettisoning  must  be 
at  least  1  percent  of  the  maximum  take¬ 
off  weight  per  minute,  except  that  the 
time  required  to  jettison  the  fuel  need 
not  be  less  than  10  minutes.  Com¬ 
pliance  with  these  provisions  must  be 
shown  at  maximiim  takeoff  weight,  with 
flaps  and  landing  gear  up,  and  in — 

(1)  A  power-off  glide  at  a  speed  of 

(2)  A  climb  at  the  one-engine-inoper¬ 
ative  best  rate-of -climb  speed,  with  the 
critical  engine  inoperative  and  the  re¬ 
maining  engine  (s)  at  maximiim  continu¬ 
ous  power;  and 

(3)  Level  flight  at  a  speed  of  1.4  Vg^, 

if  the  results  of  the  tests  in  the  condi¬ 
tions  specified  in  subparagraphs  (1)  and 
(2)  of  this  paragraph  indicate  that  this 
condition  could  be  critical. 

(b)  During  the  flight  tests  prescribed 
in  paragraph  (a)  of  this  section,  it  must 
be  shown  that — 

(1)  The  fuel  jettisoning  system  and 
its  operation  are  free  from  fire  hazard; 


(2)  The  fuel  discharges  clear  of  all 
parts  of  the  airplane; 

(3)  Fu^  or  fumes  do  not  enter  any  • 
parts  of  the  airplane;  and 

(4)  The  jettisoning  operation  does  not 
adversely  affect  the  controllability  of  the 
airplane. 

(c)  For  reciprocating  engine  powered 
airplanes,  the  jettisoning  system  must 
be  designed  so  that  it  is  not  possible  to 
jettison  the  fuel  in  the  tanks  used  for 
takeoff  and  landing  below  the  level  allow¬ 
ing  45  minutes  flight  at  75  percent  max¬ 
imum  continuous  power.  However,  If 
there  is  an  auxiliary  control  independent 
of  the  main  jettisoning  control,  the  sys¬ 
tem  may  be  designed  to  jettison  all  the 
fuel. 

(d)  For  turbine  engine  powered  air¬ 
planes  the  jettisoning  system  must  be 
designed  so  that  it  is  not  possible  to  jetti¬ 
son  fuel  in  the  tanks  used  for  takeoff  and 
landing  below  the  level  allowing  climb 
from  sea  level  to  10,000  feet  and  there¬ 
after  allowing  45  minutes  cruise  at  a 
speed  for  maximum  range. 

(e)  The  fuel  jettisoning  valve  must  be 
designed  to  allow  flight  personnel  to  close 
the  valve  during  any  part  of  the  jet¬ 
tisoning  operation. 

(f)  Unless  it  is  shown  that  lowering 
of  the  flaps  does  not  adversely  affect 
fuel  jettisoning,  there  must  be  a  placard, 
adjacent  to  the  jettisoning  control,  to 
warn  flight  personnel  against  jettisoning 
fuel  while  the  flaps  are  lowered.  This 
warning  must  also  be  recorded  in  the 
Airplane  Flight  Manual. 

(g)  The  fuel  jettisoning  system  must 
be  designed  so  that  any  reasonably  prob¬ 
able  single  malfunction  in  the  system 
will  not  result  in  a  hazardous  condition 
due  to  unsymmetrical  jettisoning  of,  or 
inability  to  jettison,  fuel. 

[Revision  note:  Based  on  §  4b.437] 

On.  System 
§  25.741  General. 

(a)  Each  engine  must  have  an  inde¬ 
pendent  oil  system  able  to  supply  that 
engine  with  an  appropriate  quantity  of 
oil  at  a  temperature  not  exceeding  the 
maximum  that  has  been  established  as 
safe  for  continuous  operation. 

(b)  The  usable  oil  tank  capacity  may 
not  be  less  than  the  product  of  the  en¬ 
durance  of  the  airplane  imder  critical 
operating  conditions  and  the  approved 
maximum  allowable  oil  consumption 
rate  of  the  engine  under  the  same  condi¬ 
tions,  plus  a  suitable  margin  to  ensure 
systems  circulation.  Instead  of  a  ra¬ 
tional  analysis  of  airplane  range  for  the 
purpose  of  computing  oil  requirements 
for  reciprocating  engine  powered  air¬ 
planes,  the  following  fuel/oil  ratios  may 
be  used: 

(1)  For  airplanes  without  a  reserve 
oil  or  oil  transfer  system,  a  fuel/oil  ratio 
of  30:1  by  volume. 

(2)  For  airplanes  with  either  a  re¬ 
serve  oil  or  oil  transfer  system,  a  fuel/ 
oil  ratio  of  40:1  by  volume. 

(c)  Fuel/oil  ratios  higher  than  those 
prescribed  in  paragraphs  (b)  (1)  and  (2) 
of  this  section  may  be  used ,  if  sub¬ 
stantiated  by  data  on  actual  engine  oil 
consumption. 

[Revision  note:  Based  on  §  4b.440] 


§  25.743  Oil  tank  expansion  space. 

Each  oil  tank  must  have  an  expansion 
space  of  not  less  than  10  percent  of  the 
tank  capacity,  or  0.5  gallon,  whichever 
is  greater.  However,  reserve  oil  tanks 
with  no  direct  connection  to  any  engine 
may  have  an  expansion  space  as  low  as  2 
percent  of  the  tank  capacity.  It  may  not 
be  possible  to  inadvertently  fill  the  ex¬ 
pansion  space  when  the  airplane  is  in 
the  normal  ground  attitude. 

[Revision  note:  Based  on  §  4b.441(a)  ] 

§  25.745  Oil  tank  filler  connection. 

(a)  Recessed  oil  tank  filler  connec¬ 
tions  that  retain  any  appreciable  quan¬ 
tity  of  oil  must  have  a  drain  that  dis¬ 
charges  clear  of  all  parts  of  the  airplane, 
Oil  tank  filler  connections  must  be 
marked  as  prescribed  in  §  25.1209. 

(b)  The  oil  tank  filler  cap  must  pro¬ 
vide  an  oil  tight  seal  for  the  oil  tank 
opening. 

[Revision  note:  Based  on  §4b.441(b)  ] 

§  25.747  Oil  tank  vent. 

Oil  tanks  must  be  vented  from  the  top 
part  of  the  expansion  space  so  that 
venting  of  the  tank  is  effective  under  all 
normal  flight  conditions.  The  oil  tank 
vents  must  be  arranged  so  that  conden¬ 
sation  of  water  vapor  that  might  freeze 
and  obstruct  the  line  cannot  accumulate 
at  any  point. 

[Revision  note:  Based  on  §4b.441(c)] 

§  25.749  Oil  tank  outlet. 

There  must  be  provisions  to  prevent 
foreign  objects  that  might  obstruct  the 
flow  of  oil  through  the  system  from 
entering  the  tank  or  the  tank  outlet. 
The  tank  outlet  may  not  be  enclosed  by  a 
screen  or  guard  that  would  reduce  the 
flow  of  oil  below  a  safe  value  at  any 
operating  temperature  condition. 
[Revision  note;  Based  on  S4b.441(d)] 

§  25.751  Flexible  oil  tank  liners. 

Flexible  oil  tank  liners  must  be  ap¬ 
proved  or  must  be  shown  to  be  suitable 
for  the  particular  application. 

[Revision  note:  Based  on  §  4b.441  (less  (a) 
through  (d)  ] 

§  25.753  Oil  tank  tests. 

Oil  tanks  must  be  able  to  withstand, 
without  failure,  all  vibration,  inertia,  and 
fluid  loads  that  they  are  subject^  to 
in  operation.  In  addition,  they  must 
meet  all  of  the  requirements  of  §  25.693 
for  fuel  tank  tests  except  that — 

(a)  The  test  pressure  used  to  comply 
with  §  25.693(a)  must  be  5  psi;  and 

(b)  The  test  fluid  used  to  comply  with 
§  25.693(c)  must  be  oil  at  250"  F. 

[Revision  note:  Based  on  §  4b.442] 

§  25.755  Oil  tank  installation. 

The  oil  tank  installation  must  meet 
the  requirements  of  §  25.695  for  fuel  tank 
installation  except  that  an  engine  oil 
tank  may  be  in  a  designated  fire  zone 
if  the  tank  and  its  supports  are  fireproof 
to  the  extent  that  damage  by  fire  to  any 
nonflreproof  parts  would  not  result  in 
leakage  or  spillage  of  oil. 

[Revision  note:  Based  on  S4b.443] 
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§  25.757  Oil  line*  and  fittings. 

Oil  lines  must  meet  the  requir^ents 
of  i  25.723  and  oil  lines  and  fittings  in 
all  designated  fire  zones  must  meet  the 
requirements  of  8  25.877.  In  addition, 
engine  breather  lines  must  be  arranged  so 
that— 

(a)  Condensation  of  water  vapor  that 
might  freeze  and  obstruct  the  line  can¬ 
not  accumulate  at  any  point; 

(b)  The  breathers  discharge  in  a  lo¬ 
cation  that  does  not  constitute  a  fire 
hazard  if  foaming  occurs,  and  in  a  man¬ 
ner  so  that  the  emitted  oil  does  not  im¬ 
pinge  upon  the  pilot’s  windshield;  and 

(c)  The  breather  does  not  discharge 
into  the  engine  air  induction  system. 
[Revision  note:  Based  on  S  4b.444] 

§25.759  OU  valves. 

(a)  Oil  valves  must  meet  the  require¬ 
ments  of  §  25.875  for  shutoff  means.  In 
addition,  oil  valves  must — 

(1)  Have  positive  stops  or  suitable  in¬ 
dex  provisions  in  the  “on”  and  “off”  posi¬ 
tions;  and 

(2)  Be  supported  so  that  loads  result¬ 
ing  from  their  operation  or  from  acceler¬ 
ated  fiight  conditions  are  not  transmitted 
to  the  lines  attached  to  the  valve. 

(b)  Closing  of  oil  shutoff  means  may 
not  prevent  feathering  the  propeller. 
[Revision  note;  Based  on  §  4b.446] 

§  25.761  Oil  radiators. 

(a)  Oil  radiators  must  be  able  to  with¬ 
stand,  without  failure,  all  vibration,  in¬ 
ertia.  and  oil  pressure  loads  that  they 
are  subjected  to  in  operation. 

(b)  Oil  radiator  air  ducts  must  be  lo¬ 
cated  so  that,  in  case  of  fire,  fiames  com¬ 
ing  frcxn  normal  openings  of  the  engine 
nacelle  cannot  impinge  directly  upon  the 
iradiator. 

[Revision  note:  Based  on  §  4b.446] 

§  25.763  OU  filters. 

If  the  power  plant  installation  has  an 
oil  filter  (strainer),  the  filter  must  be 
constructed  and  installed  so  that  oil  wiU 
continue  to  fiow  at  the  normal  rate 
through  the  remainder  of  the  syst«n 
when  the  fiow  of  oil  through  the  filter 
element  is  completely  blocked. 

[Revision  note:  Based  on  §  4b.447] 

§  25.765  Oil  system  drains. 

The  oil  system  must  have  accessible 
drains  to  allow  safe  drainage  of  the 
entire  oil  system.  The  drain  must  have 
either  manual  or  automatic  means  to 
positively  lock  it  in  the  closed  position. 
[Revision  note:  Based  on  S  4b .448] 

§  25.767  Propeller  feathering  system. 

If  the  propeller  feathering  system  is 
dependent  upon  the  use  of  the  engine 
oil  supply,  provision  must  be  made  to 
trap  a  quantity  of  oil  in  the  tank  if  the 
supply  becomes  depleted  due  to  failure 
of  any  part  of  the  lubricating  system 
other  than  the  tank  itself.  The  quantity 
of  trapped  oil  must  be  enough  to  accom¬ 
plish  the  feathering  operation  and  must 
be  available  only  to  the  feathering  pump. 
The  ability  of  the  system  to  accomplish 
feathering  with  the  trapped  supply  of 
oil  must  be  shown.  This  may  be  done 
on  the  ground  using  an  auxiliary  source 


of  oil  for  lubricating  the  engine  during 
operation. 

[Revision  note:  Combines  i  4b.449  and 
S  4b.449-l] 

Cooling  System 
§  25.781  General. 

The  powerplant  cooling  provisions 
must  be  able  to  maintain  the  tempera¬ 
tures  of  powerplant  components  and 
engine  fiuids  within  the  temperature 
limits  established  for  these  components 
and  fiuids,  under  all  ground,  water,  and 
fiight  operating  conditions. 

[Revision  note:  Based  on  S  4b.450] 

§  25.783  Cooling  tests. 

(a)  Compliance  with  the  provisions  of 
§  25.781  must  be  shown  by  tests,  imder 
critical  ground,  water,  and  fiight  operat¬ 
ing  conditions. 

(b)  If  the  tests  are  conducted  under 
conditions  that  deviate  from  the  maxi¬ 
mum  ambient  atmospheric  temperature, 
the  recorded  powerplant  temperatures 
must  be  corrected  in  accordance  with  the 
provisions  of  §  25.785  (b)  and  (c) .  The 
corrected  temperatures  determined  in 
this  manner  may  not  exceed  the  estab¬ 
lished  limits.  For  reciprocating  engines, 
the  fuel  used  during  the  cooling  tests 
must  be  the  minimiun  grade  approved 
for  the  engines  involved.  The  mixture 
settings  must  be  those  normally  used  in 
the  fiight  stages  for  which  the  cooling 
tests  are  conducted.  The  test  procedures 
are  outlined  in  §§  25.787  and  25.789. 
[Revision  note:  Based  on  S  4b.451(a)  ] 

§  25.785  Temperature  corrections  and 
assumptions. 

The  following  temperature  corrections 
and  assumptions  must  be  used  in  com¬ 
plying  with  the  cooling  test  require¬ 
ments: 

(a)  A  maximum  ambient  atmospheric 
temperature  corresponding  to  sea  level 
conditions  must  be  established  by  the 
applicant  as  a  limitation  on  the  opera¬ 
tion  of  the  airplane.  The  temperature 
lapse  rate  is  3.6”  F.  per  thousand  feet 
of  altitude  above  sea  level  until  a  tem¬ 
perature  of  —69.7”  F.  is  reached.  Above 
the  altitude  at  which  this  temperature  is 
reached,  the  temperatmre  is  considered 
constant  at  —69.7”  F. 

(b)  Unless  a  more  rational  correction 
is  shown  to  be  applicable,  temperatures 
of  all  powerplant  componets  and  engine 
fiuids,  except  cylinder  barrels,  for  which 
temperatiure  limits  are  established,  must 
be  corrected  by  adding” to  them  the  dif¬ 
ference  between  the  maximum  ambient 
atmospheric  temperature  and  the  tem¬ 
perature  of  the  ambient  air  at  the  time 
of  the  first  occurence  of  the  maximum 
component  or  fiuid  temperature  recorded 
during  the  cooling  test. 

(c)  Unless  a  more  rational  correction 
Is  shown  to  be  applicable,  cylinder  barrel 
temperatures  must  be  corrected  by  add¬ 
ing  to  them  0.7  of  the  difference  between 
the  maximum  ambient  atmospheric  tem¬ 
perature  and  the  temperature  of  the  am¬ 
bient  air  at  the  time  of  the  first  occm*- 
rence  of  the  maximum  cylinder  barrel 
temperature  recorded  during  the  cooling 
test. 

[Revision  note:  Based  on  8  4b.451  (less  (a) )  ] 


§  25.787  Cooling  test  procedures. 

(a)  Compliance  with  the  provisions  of 
8  25.781  must  be  established  for  the  take¬ 
off,  climb,  en  route,  and  landing  stages 
of  flight  that  correspond  to  the  appli- 
cable  performance  regulations.  The 
cooling  tests  must  be  conducted  with  the 
airplane  in  the  configuration,  and  op¬ 
erating  under  the  conditions,  that  are 
critical  relative  to  cooling  during  each 
stage  of  flight. 

(b)  Temperatures  must  be  stabilized 
\mder  the  conditions  from  which  entry 
is  made  into  each  stage  of  flight  being 
investigated.  This  is  not  required,  how¬ 
ever,  when  the  entry  condition  normally 
is  not  one  during  which  component  and 
engine  fluid  temperatmres  would  stabi¬ 
lize.  In  such  a  case,  operation  through 
the  full  entry  condition  must  be  con¬ 
ducted  before  entry  into  the  stage  of 
flight  being  investigated  in  order  to  allow 
temperatures  to  reach  their  natural 
level  at  the  time  of  entry.  The  takeoff 
cooling  test  must  be  preceded  by  a  period 
during  which  the  powerplant  component 
and  engine  fluid  temperatures  are  stabi¬ 
lized  with  the  engines  at  ground  idle. 
A  temperature  is  considered  stablized 
when  its  rate  of  change  is  less  than  2 
degrees  F.  per  minute. 

(c)  Cooling  tests  for  each  stage  of 
fiight  must  be  continued  until — 

(1)  The  component  and  engine  fluid 
temperatures  stabilize; 

(2)  The  stage  of  flight  is  completed; 
or 

(3)  An  operating  limitation  Is  reached. 

(d)  For  reciprocating  engine  powered 
airplanes,  it  may  be  assumed  for  cooling 
test  purposes,  that  the  takeoff  stage  of 
flight  is  complete  when  the  airplane 
reaches  an  altitude  of  1,500  feet  above 
the  takeoff  surface  or  reaches  a  point  in 
the  takeoff  where  the  transition  from  the 
takeoff  to  the  en  route  configuration  is 
completed  and  a  speed  is  reached  at 
which  compliance  with  §  25.51(d)  is 
shown,  whichever  point  is  at  a  higher 
altitude. 

[Revision  note:  Based  on  §  4b.452] 

§  25.789  Cooling  test  procedure  for  hull 
seaplanes. 

For  huU  seaplanes,  cooling  must  be 
shown  during  taxiing  downwind  for  10 
minutes,  at  five  mph  above  step  speed. 
[Revision  note:  Based  on  8  4b.454] 
Induction  System 
§  25.801  General. 

(a)  The  engine  air  induction  system 
must  supply  the  proper  quantity  of  air  to 
the  engine  under  all  operating  condi¬ 
tions.  In  addition,  it  must  supply  air 
for  proper  fuel  metering  and  mixture 
distribution  with  the  induction  system 
valves  in  any  position. 

(b)  Each  reciprocating  engine  must 
have  an  alternate  air  source  that  pre¬ 
cludes  the  entry  of  rain,  ice,  or  any  other 
foreign  matter. 

(c)  Air  intakes  may  not  open  within 
the  cowling,  unless — 

(1)  That  portion  of  the  cowling  is 
Isolated  from  the  engine  accessory  sec¬ 
tion  by  means  of  a  fireproof  diaphragm; 
or 
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(2)  Provision  is  made  to  prevent  the 
emergence  of  backfire  ficunes. 

(d)  For  turbine-engine  powered  air¬ 
planes— 

(1)  Provisions  must  be  made  to  pre¬ 
vent  hazardous  quantities  of  fuel  leakage 
or  overfiow  from  drains,  vents,  or  other 
components  of  fiammable  fluid  systems 
from  entering  the  engine  intake  system; 
and 

(2)  The  air  inlet  ducts  must  be  lo¬ 
cated  or  protected  so  as  to  minimize  the 
ingestion  of  foreign  matter  during  take¬ 
off,  landing,  or  taxiing,  ‘ 

[Revision  note:  Based  on  §  4b .460] 

§  25.803  Induction  system  deicing  and 
anti-icing  provisions. 

(a)  For  reciprocating  engine  powered 
airplanes,  the  engine  air  Induction  sys¬ 
tem  must  have  means  to  prevent  and 
eliminate  ice  accumulations.  This  re¬ 
quirement  may  be  met  by  showing,  in  air 
free  of  visible  moisture  and  at  a  temper¬ 
ature  of  30®  F.,  that  airplanes  with  alti¬ 
tude  engines  using — 

(1)  Conventional  venturi  carburetors 
have  a  preheater  able  to  provide  a  heat 
rise  to  120®  F.  when  the  engine  is  oper¬ 
ating  at  60  percent  of  its  maximum  con¬ 
tinuous  power;  or 

(2)  Carburetors  that  have  features 
‘tending  to  reduce  the  probability  of  ice 
formation  have  a  preheater  able  to  pro¬ 
vide  a  heat  rise  of  100®  F.  when  the  en¬ 
gine  is  operating  at  60  percent  of  its 
maximiun  continuous  power. 

(b)  Turbine  engine  powered  airplanes 
must  be  able  to  operate  throughout  the 
flight  power  range  without  the  accu¬ 
mulation  of  enough  ice  in  the  air  in¬ 
duction  system  to  adversely  affect  engine 
operation  or  cause  a  serious  loss  of  power 
or  thrust  while  in  continuous  maximum 
and  intermittent  maximum  icing  con¬ 
ditions.  Continuous  maximum  and  in¬ 
termittent  maximum  icing  conditions 
are  derived  from  the  values  in  Appendix 
C. 

(c)  There  must  be  a  means  to  indicate 
to  the  appropriate  flight  crewmember 
the  functioning  of  the  powerplant  ice 
protection  system. 

[Revision  note:  Based  on  §  4b.461] 

§25.805  Carburetor  air  preheater 
design. 

There  must  be  means  to  ensure  venti¬ 
lation  of  the  carburetor  air  preheater 
when  the  engine  is  operated  in  cold  air. 
The  preheater  must  be  constructed  so 
that  the  exhaust  manifold  parts  that  it 
surrounds,  and  the  critical  parts  of  the 
preheater  itself,  may  be  inspected. 

[Revision  note:  Based  on  §  4b .462] 

§  25.807  Induction  system  ducts. 

(a)  Induction  system  ducts  ahead  of 
the  first  stage  of  the  supercharger  must 
have  drains  to  prevent  hazardous  accu¬ 
mulations  of  fuel  and  moisture  while  the 
airplane  is  in  the  ground  attitude.  The 
drains  may  not  discharge  in  locations 
that  might  cause  a  fire  hazard. 

(b)  Induction  system  ducts  must  be — 

(1)  Strong  enough  to  prevent  induc¬ 
tion  system  failures  resulting  from  nor¬ 
mal  backfire  conditions;  and 
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(2)  Fire-resistant  if  they  are  in  any 
fire  zone  for  which  a  fire-extinguishing 
system  is  required. 

(c)  Ducts  that  are  connected  to  com¬ 
ponents  of  the  airplane  between  which 
relative  motion  could  exist  must  have 
.  provisions  for  fiexibility. 

[Revision  note:  Based  on  §  4b.463] 

§  25.809  Induction  system  screens. 

(a)  If  induction  system  screens  are 
used,  they  must  be  upstream  of  the 
carburetor.  It  may  not  be  possible  for 
fuel  to  strike  the  screen. 

(b)  Screens  may  not  be  in  parts  of 
the  induction  system  that  are  the  only 
passage  through  which  air  can  reach 
the  engine,  unless  the  screen  is  located 
where  it  can  be  deiced  by  heated  air. 
Deicing  of  induction  system  screens  by 
means  of  alcohol  alone  is  not  acceptable. 
[Revision  note:  Based  on  §  4b .464] 

§  25.811  Inter-coolers  and  after-coolers. 

Inter-coolers  and  after-coolers  must  be 
able  to  withstand  without  failure,  all 
vibration,  inertia,  and  air  pressure  loads 
that  they  are  subjected  to  in  operation, 
[Revision  note:  Based  on  §  4b .466] 

Exhaust  System 
§  25.821  General. 

(a)  The  exhaust  system  must  be  con¬ 
structed  and  arranged  to  ensure  the  safe 
disposal  of  exhaust  gases  without  creat- . 
ing  a  fire  hazard  or  allowing  carbon 
monoxide  contamination  of  air  in  per¬ 
sonnel  compartments.  Any  acceptable 
carbon  monoxide  detection  method  may 
be  used  to  show  the  absence  of  carbon 
monoxide. 

(b)  Unless  appropriate  precautions 
are  taken,  exhaust  system  parts  may  not 
be  in  hazardous  proximity  to 'parts  of 
any  system  carrying  fiammable  fluids 
or  vapors  nor  may  they  be  under  parts 
of  these  systems  that  may  leak. 

(c)  Airplane  components  upon  which 
hot  exhaust  gases  might  impinge,  or  that 
could  be  subjected  to  high  temperatures 
due  to  proximity  to  exhaust  system  parts, 
must  be  fireproof.  In  addition,  all  ex¬ 
haust  system  components  must  be  sep¬ 
arated,  by  means  of  fireproof  shields, 
from  adjacent  parts  of  the  airplane  that 
are  outside  the  engine  compartment. 

(d)  Exhaust  gases  may  not  discharge 
in  a  manner  that  will  cause  a  fire  hazard 
with  respect  to  any  fiammable  fiuid 
vent  or  drain  nor  in  a  location  that  will 
cause  a  glare  seriously  affecting  pilot 
visibility  at  night. 

(e)  Exhaust  system  components  must 
be  ventilated  to  prevent  points  reaching 
an  excessively  high  temperature.  Ex¬ 
haust  shrouds  must  be  ventilated  or  in¬ 
sulated  so  that,  during  normal  operation, 
there  are  no  temperatures  high  enough 
to  Ignite  any  fiammable  fluids,  or 
vapors,  outside  of  the  shrouds. 

[Revision  note:  Combines  §§4b.467(a)  and 
4b .467-1  (first  sentence)  ] 

§  25.823  Exhaust  piping. 

(a)  Exhaust  piping  must  be  heat  and 
corrosion  resistant  and  must  have  pro¬ 
visions  to  prevent  failure  due  to  expan¬ 
sion  when  heated  to  operating  tempera¬ 
tures. 
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(b)  Exhaust  piping  must  be  supported 
to  withstand  all  vibration  and  inertia 
loads  to  which  it  is  subjected  in  opera¬ 
tion.  Parts  of  the  exhaust  piping  that 
are  connected  to  components  between 
which  relative  motion  could  exist  must 
have  provisions  for  fiexibility. 

[Revision  note:  Based  on  §4b.467(b)] 

§  25.825  Exhaust  heat  exchangers. 

(a)  Exhaust  heat  exchangers  must  be 
constructed  and  installed  in  a  manner 
that  assures  their  ability  to  withstand, 
without  failure,  all  vibration,  inertia, 
and  other  loads  that  they  are  subjected 
to  in  operation.  They  must  be  con¬ 
structed  of  materials  that  are  suitable 
for  continued  operation  at  high  tem¬ 
peratures  and  that  resist  corrosion  from 
exhaust  gas  elements. 

(b)  There  must  be  provisions  for  the 
inspection  of  all  critical  parts  of  exhaust 
heat  exchangers. 

(c)  Exhaust  heat  exchangers  must 
have  cooling  provisions  wherever  they 
are  subject  to  contact  with  exhaust  ^ 
gases.  Exhaust  heat  exchangers  or  * 
muffs  may  not  have  stagnant  areas,  or 
liquid  traps,  that  would  increase  the 
probability  of  ignition  of  fiammable 
fluids  or  vapors  that  might  be  present  in 
case  of  failure  or  malfunctioning  of  com¬ 
ponents  carrsdng  fiammable  fluids. 
[Revision  note:  Based  on  §  4b.467(c)  ] 

§  25.827  Exhaust  heating  of  ventilating 
air. 

(a)  If  exhaust  heat  exchangers  are 
used  for  heating  ventilating  air,  there 
must  be  a  secondary  heat  exchanger  be¬ 
tween  the  primary  exhaust  gas  heat  ex¬ 
changer  and  the  ventilating  air  system, 
unless  it  is  shown  that  there  are  other 
means  that  preclude  harmful  contami¬ 
nation  of  the  ventilating  air. 

(b)  Any  acceptable  carbon  monoxide 
detection  method  may  be  used  to  show 
the  absence  of  carbon  monoxide. 

[Revision  note:  Combines  §§  4b.467(d)  and 
4b .467-1  (first  sentence)  ] 

§  25.829  Exhaust  driven  turbo-super¬ 
chargers. 

(a)  Exhaust  driven  turbo-supercharg¬ 
ers  must  be  approved  or  must  be  shown 
to  be  suitable  for  the  particular  appli¬ 
cation.  They  must  be  installed  and 
supported  in  a  manner  that  ensures 
their  safe  operation  between  normal  in¬ 
spection  and  overhaul  periods.  In  addi¬ 
tion,  there  must  be  provisions  for  expan¬ 
sion  and  fiexibility  between  exhaust 
conduits  and  the  turbine. 

(b)  There  must  be  provisions  for 
lubricating  the  turbine  and  for  cooling 
turbine  parts  where  temperatures  are 
critical. 

(c)  There  must  be  means  so  that  the 
normal  turbo-supercharger  control  sys¬ 
tem  malfunctions,  the  turbine  speed  will 
not  be  greater  than  its  maximum  allow¬ 
able  value.  Except  for  the  waste  gate 
operating  components,  the  components 
provided  for  this  purpose  must  be  inde¬ 
pendent  of  the  normal  turbo-super¬ 
charger  controls. 

[Revision  note:  Based  on-S4b.467  (less  (a) 
through  (d) )  ] 
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POWnPLAMT  CONTHOLS  AKD  ACCESSORIKS 
§  25.841  P«f«rerirfaat  controls;  general. 

Sectirau  25.507  through  25.511  apply  to 
all  j;>owerplant  controls  with  respect  to 
location,  grouping,  and  direction  of  mo¬ 
tion.  Section  25.1205  applies  to  all 
powerplant  controls  with  respect  to 
marking.  In  addition,  all  powerplant 
controls  must  conform  to  the  following: 

(a)  Controls  must  be  located  so  that 
they  cannot  be  inadvertently  (grated 
by  persons  entering,  leaving,  or  normally 
moving  in,  the  cockpit. 

(b)  Controls  must  maintain  any  set 
position  without  constant  attention  by 
flight  personnel.  They  may  not  tend  to 
creep  due  to  contrcd  loads  or  vibration. 

(c)  Flexible  controls  must  be  approved 
or  must  be  shown  to  be  suitable  for  the 
particular  application. 

(d)  Controls  must  have  strength  and 
rigidity  to  withstand  operating  loads 
without  failure  and  without  excessive  de¬ 
flection. 

{Revlalon  note:  Based  on  §  4b.470] 

§  25.843  Throttle  system  controls. 

(a)  There  must  be  a  separate  throttle 
control  for  each  engine.  Throttle  con¬ 
trols  must  be  grouped  and  arranged  to 
allow  separate  control  of  each  engine 
and  simultaneous  control  of  all  engines. 

(b)  Throttle  controls  must  give  a  posi¬ 
tive  and  immediately  responsive  means 
of  engine  control. 

[Revision  note:  Bc»ed  on  i  4b.471  (less  (c) )  ] 

§25.845  Antidetonant  injection 
(A.D.I.)  system  controls. 

If  there  is  an  antidetonant  injection 
system,  the  flow  of  A.DJ.  fluid  must  be 
automatically  controlled  with  relation 
to  the  amount  of  power  produced  by  the 
engine.  In  addition  to  the  automatic 
control,  there  must  be  a  separate  con¬ 
trol  for  the  A J).I.  pumps. 

[Revision  note:  Based  on  f  4b.471(c)  ] 

§  25.847  Ignition  switches. 

Ignition  switches  must  provide  control 
for  each  «igine  Ignition  circuit  on  each 
engine.  It  must  be  possible  to  tjuickly 
shut  off  all  Ignition  either  by  grouping 
of  the  individual  switches  or  by  providing 
a  master  ignition  control.  If  the  system 
has  a  master  Ignition  control,  it  must 
have  a  guard  to  prevent  inadvertent 
operation  of  the  control. 

[Revision  note:  Based  on  {  4b.47a] 

§  25.849  Mixture  controls. 

(a)  If  the  airplane  has  mixture  con¬ 
trols.  each  engine  must  have  a  sepcuttte 
control.  The  controls  must  be  grouped 
and  arranged  to  allow  the  separate  con¬ 
trol  of  each  engine  and  the  simultane¬ 
ous  control  of  all  engines. 

(b)  Any  Intermediate  position  of  the 
mixture  control  that  corresponds  to  a 
normal  operating  setting  must  be  identi- 
flable  by  sight  and  by  feel. 

(c)  The  mixture  controls  must  be  ac¬ 
cessible  to  both  pilots.  However,  if 
there  is  a  separate  flight  engineer  sta¬ 
tion  with  a  control  panel,  the  mixture 
controls  need  be  accessible  only  to  the 
flight  engineer. 

[Revision  note:  Based  on  i  4b.47S] 


§  25.851  Propeller  speed  and  intch 
controls. 

(a)  There  must  be  a  separate  iMXjpdler 
speed  and  pitch  control  for  each  pro¬ 
peller.  The  controls  must  be  grouped 
and  arranged  to  allow  the  separate  con¬ 
trol  of  each  propeller  and  the  simultane-* 
ous  control  of  all  propellers.  The  con¬ 
trols  must  allow  sync^onization  of  all 
propellers. 

(b)  The  propeller  speed  Emd  pitch 
oontroKs)  must  be  to  the  right  of,  and 
at  least  one  inch  lower  than,  the  pilot’s 
throttle  controls. 

[Revision  note:  Based  on  i  4b.474(a)] 

§  25.853  Propeller  feathering  controls. 

(a)  There  must  be  a  separate  propel¬ 
ler  feathering  conta-ol  for  each  propeller. 
The  control  must  have  means  to  prevent 
its  inadvertent  operation. 

(b)  If  feathering  is  accomplished  by 
movement  of  the  propeller  pitch  or  speed 
control  lever,  there  must  be  provisions 
to  prevent  the  movement  of  this  control 
to  the  feathering  position  diudng  normal 
operation. 

[Revision  note:  Based  on  $  4b.474  (less  (a) )  ] 

§  25.855  Reverse  thrust  controls. 

Reverse  thrust  controls  must  have  a 
means  to  prevent  their  inadvertent  op- 
eratimi.  The  means  must  have  a  posi¬ 
tive  lock  or  stop  at  the  flight  idle  posi¬ 
tion  and  must  require  a  separate  and 
distinct  operation  by  the  crew  to  displace 
the  cmitrol  from  the  flight  regime  (for¬ 
ward  thrust  regime  for  the  turbojet 
powered  airplanes) . 

[Revision  note:  Based  on  §  4b.474a] 

§  25.857  Fuel  jettiscming  system  con¬ 
trols. 

Fuel  jettisoning  system  controls  must 
have  guards  to  prevent  inadvertent  op¬ 
eration.  The  controls  may  not  be  neso: 
the  fire  extinguisher  controls  or  other 
controls  used  to  combat  Are. 

[Revision  note:  Based  on  §  41}.475] 

§  25.859  Carburetor  air  preheat  con- 
tr<ds.  ' 

The  airplane  must  have  a  separate 
ctmtrol  for  each  engine  to  regulate  the 
temperature  of  the  carburetor  air  for 
that  engine. 

[Revision  note:  Based  on  $  4b.4761 

§  25.861  Supercharger  c<mtrols. 

Supercharger  controls  must  be  acces¬ 
sible  to  the  pilots.  However,  if  there  is 
a  separate  flight  engineer  station  with  a 
control  panel,  the  controls  need  be  ac¬ 
cessible  only  to  the  flight  engineer. 

[Revision  note:  Based  on  §  4b.476al 
§  25.863  Powerplant  accessories. 

(a)  Engine-mounted  accessories  must 
be  approved  for  installation  on  the  en¬ 
gine  involved  and  must  use  the  pro¬ 
visions  on  the  engine  for  their  mounting. 

(b)  Electrical  equii»nent  subject  to 
arcing  or  sparking  must  be  installed  in 
a  manner  that  minimizes  the  probability 
of  contact  with  any  flammable  fluids  or 
vapors  that  might  be  present  in  a  free 
state. 


(c)  If  con^ued  rotation  of  an  engine- 

driven  cabin  8aperchcu*ger  or  of  any  re¬ 
mote  accessory  driven  by  the  engine  is 
hazardous  if  malfunctioning  occurs, 
there  must  be  a  means  to  prevent  rota¬ 
tion  of  this  kind  of  accessory  without 
interfering  with  the  continued  opera¬ 
tion  of  the  engine. 

[Revision  note:  Based  on  I  4b.477] 

§  25.865  Engine  ignition  systems. 

(a)  Battery  ignition  systems  must  be 
supplemented  by  a  generator  that  is 
automatically  made  available  as  an 
alternate  source  of  electrical  energy  to 
allow  continued  engine  operation  if  any 
battery  becomes  depleted. 

(b)  The  capacity  of  batteries  and  gen¬ 
erators  must  be  large  enough  to  meet  the 
simultaneous  demands  of  the  engine  ig. 
nition  system  and  the  greatest  demands 
of  any  of  the  airplane’s  electrical  system 
components  that  draw  electrical  energy 
from  the  same  source. 

(c)  The  design  of  the  engine  ignition 
system  must  consider — 

(1)  The  condition  of  an  inoperative 
generator; 

(2)  The  condition  of  a  completely  de¬ 
pleted  battery  with  the  generator  run¬ 
ning  at  its  normal  operating  speed;  and 

<3)  The  condition  of  a  completely  de¬ 
pleted  battery  with  the  generator  oper¬ 
ating  at  idling  cg>eed.  if  there  is  only  one 
battery. 

(d)  The  parts  of  magneto  ground  wires 
(for  separate  ignition  circuits)  that  lie 
on  the  engine  side  of  the  fire  wall,  must 
be  installed,  located,  or  protected,  so  that 
the  probability  of  simultaneous  failure 
of  two  or  more  wires  as  a  result  of  me¬ 
chanical  damage,  electrical  faults,  or 
similar  causes  is  minimized.  Engine 
ground  wires,  except  those  associated 
with  the  engine  that  the  wires  serve,  may 
not  be  routed  through  fire  zones  unless 
those  parts  of  the  wires  that  are 
in  the  fire  zemes  are  fireproof  or  are  pro¬ 
tected  against  the  possibility  of  damage 
by  fire  in  a  manner  equivalent  to  making 
them  fireproof. 

(e)  Ignition  circuits  must  be  electri¬ 
cally  independent  of  all  other  electrical 
circuits  except  those  circuits  used  for 
anals^zing  the  operation  of  the  ignition 
system. 

(f )  The  airplane  must  have  means  to 
warn  flight  personnel  if  malfunctioning 
of  any  part  of  the  electrical  system  is 
causing  the  continuous  discharge  of  a 
battery  that  is  necessary  for  engine 
ignition. 

[Revision  note:  Based  on  {  4b.478] 

POWKEPLAHT  FiXX  PROTECTION 
§  25.871  Designated  fire  zones. 

(a)  The  following  areas  of  the  air¬ 
plane  are  designated  fire  zones: 

(1)  Engine  power  section. 

(2)  Engine  accessory  section. 

•  (3)  COTimlete  powerplant  compart¬ 
ments  in  which  there  is  no  isolation  be¬ 
tween  the  engine  power  section  and  the 
engine  accessory  section. 

(4)  Auxiliary  power  unit  compart- 
mmits. 

(5)  Fuel-burning  heaters  and  other 
combustion  equiixnmit  installations  spec¬ 
ified  in  §  25.593. 
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(6)  Compressor  and  accessory  sections 
of  turbine  engines. 

(7)  Combustor,  turbine,  and  tailpipe 
sections  of  turbine  engine  installations 
that  contain  lines  or  components  carry¬ 
ing  flammable  fluids  or  gases.  However, 
if  it  is  shown  that  a  fire  occurring  in 
these  sections  can  be  otherwise  con¬ 
trolled,  the  fire  extingiiisher  system 
specified  in  §  25.879  is  not  required. 

(b)  Designated  fire  zones  must  be  pro¬ 
tected  from  fire  in  accordance  with 
S§  25.873  through  25.895. 

(c)  The  nacelle  area  immediately  be¬ 
hind  the  fire  wall  must  meet  the  require¬ 
ments  of  S§  25.59i,  25.807(b),  25.865(d), 
25.873(c),  25.875  through  25.887,  and 
25.893.  If  there  is  a  retractable  landing 
gear  in  this  area,  compliance  with  this 
paragraph  is  required  only  with  the 
landing  gear  retracted. 

[Bevlslon  note:  Based  on  $  4b.480] 

§  25.873  Flammable  fluids. 

(a)  No  tank  or  reservoir  that  is  a  part 
of  a  system  containing  flammable  fluids 
or  gases  may  be  in  designated  Are  zones 
unless  the  fluid  contained,  the  design  of 
the  system,  the  materials  used  in  the 
tank,  the  shutoff  means,  and  all  connec¬ 
tions,  lines,  and  controls,  provide  a 
degree  of  safety  equal  to  that  where 
there  are  none  of  these  tanks  or  reser¬ 
voirs  in  designated  Are  zones. 

(b)  There  may  not  be  less  than  one- 
half  iiich  of  clear  airspace  between  any 
tank  or  reservoir  and  a  firewall  or  shroud 
isolating  a  designated  Are  zone. 

(c)  If  absorbent  materials  are  located 
in  proximity  to  flammable  fluid  system 
components  that  might  leak,  the  absorb¬ 
ent  materials  must  be  covered  or  treated 
to  prevent  the  absorption  of  hazardous 
quantities  of  fluids. 

[Revision  note:  Based  on  §  4b.481] 

§  25.875  Shutoff  means. 

(a)  Each  engine  and  each  Are  zone 
specified  in  §  25.871(a)  (4)  and  (5)  must 
have  a  ^eans  to  shut  off  or  otherwise 
prevent  hazardous  quantities  of  fuel,  oil, 
deicer,  and  other  flammable  fluids,  from 
flowing  into,  within,  or  through  any  des¬ 
ignated  Are  zone,  except  in  lines  form¬ 
ing  an  integral  part  of  an  engine.  Clos¬ 
ing  the  fuel  shutoff  valve  for  any  engine 
must  not  make  any  of  the  fuel  supply 
unavailable  to  the  remaining  engines. 

(b)  Operation  of  the  shutoff  means 
may  not  interfere  with  the  subsequent 
emergency  operation  of  other  equipment, 
such  as  feathering  the  propeller. 

(c)  The  shutoff  means  must  be  out¬ 
side  of  designated  Are  Zones,  unless  an 
equally  high  degree  of  safety  is  provided 
for  a  location  inside  the  designated  Are 
zone.  It  must  be  shown  that  no  haz¬ 
ardous  quantity  of  flammable  fluid  could 
drain  into  any  designated  Are  zone  after 
shutoff  has  been  accomplished. 

(d)  There  ifiust  be  provisions  to  guard 
against  inadvertent  operation  of  the 
shutoff  means  and  to  make  it  possible 
for  the  crew  to  reopen  the  shutoff  iheans 
in  flight  ^ter  it  has  been  closed. 

[Revision  note:  Based  on  §  4b.482] 


§  25.877  Lines  and  fittings. 

(a)  Lines  and  fittings  carrying  flam¬ 
mable  fluids  in  designated  fire  zones 
must  be  fire  resistant  except — 

(1)  Lines  and  fittings  that  form  an 
integral  part  of  the  engine;  and 

(2)  Vent  lines,  drain  lines,  and  their 
fittings,  the  failure  of  which  will  not 
result  in,  or  add  to,  a  fire  hazard. 

(b)  If  flexible  hose  is  used,  the  as¬ 
sembly  of  hose  and  end  fittings  must  be 
approved. 

[Revision  note:  Based  on  S  4b .483] 

§  25.879  Fire  extinguisher  systems. 

(a)  The  airplane  must  have  a  fire  ex¬ 
tinguisher  system  serving  all  designated 
fire  zones. 

(b)  An  individual  “one  shot”  fire  ex¬ 
tinguishing  system  may  be  used  for 
auxiliary  power  units,  fuel-burning  heat¬ 
ers,  and  other  combustion  equipment. 
The  fire  extinguishing  system,  the  quan¬ 
tity  of  extinguishing  agent,  and  the  rate 
of  discharge,  in  all  other  designated  fire 
zones  must  be  able  to  provide  two  ade¬ 
quate  discharges. 

(c)  The  fire-extinguishing  system  for 
a  nacelle  must  be  able  to  simultaneously 
protect  all  zones  of  the  nacelle  for  which 
protection  is  provided. 

[Revision  note:  Based  on  §  4b.484  (less  (b), 
(c),(d).and(e))l 

§  25.881  Fire  extinguishing  agents. 

(a)  Methyl  bromide,  carbon  dioxide, 
or  any  other  agent  that  has  been  shown 
to  provide  equivalent  extinguishing  ac¬ 
tion  may  be  used  as  an  extinguishing 
agent. 

(b)  If  methyl  bromide,  carbon  dioxide, 
or  any  other  toxic  extinguishing  agent 
is  used,  provisions  must  be  made  to  pre¬ 
vent  harmful  concentrations  of  fluid  or 
fluid  vapors  (from  leakage-  during  nor¬ 
mal  operation  of  the  airplane  or  as  a 
result  of  discharging  the  fire  extinguisher 
on  the  ground  or  in  flight)  from  enter¬ 
ing  any  personnel  compartment,  even 
though  a  defect  may  exist  in  the  ex¬ 
tinguishing  system.  Except  as  provided 
in  paragraph  (d)  of  this  section,  com¬ 
pliance  with  this  requirement  must  be 
shown  by  appropriate  tests. 

(c)  In  addition  to  the  requirements  of 
paragraph  (b)  of  this  section,  if  methyl 
bromide  is  used  as  the  extinguishing 
agent,  the  methyl  bromide  containers 
must  be  charged  with  a  dry  agent,  and 
must  be  sealed  by  persons  using  ap¬ 
propriate  recharging  equipment. 

(d)  The  tests  required  by  paragraph 
(b)  of  this  section  need  not  be  made  for 
aircraft  With  built-in  carbon  dioxide 
fuselage  compartment  fire  extinguishing 
systems  if — 

(1)  Five  pounds  or  less  of  carbon  di¬ 
oxide  will  be  discharged,  in  accordance 
with  established  fire  control  procedures, 
into  any  one  fuselage  compartment;  or 

(2)  Protective  breathing  equipment  is 
provided  for  each  flight  crew  member  on 
flight  deck  duty. 

[Revision  note:  Combines  §S  4b.484(b)  and 
4b  .484-1  (18th  through  30th  words  of  para¬ 
graph  (a)  and  subparagraphs  (a)  (1)  and 
(2))] 
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§  25.883  Extinguishing  agent  con¬ 
tainers. 

(a)  Extinguishing  agent  containers 
must  have  pressure  relief  means  to  pre¬ 
vent  bursting  of  the  container  due  to 
excessive  internal  pressures.  In  addi¬ 
tion — 

(1)  The  discharge  line  from  the  pres¬ 
sure  relief  means  must  terminate  outside 
the  airplane  in  a  location  convenient  for 
inspection  on  the  ground;  and 

(2)  There  must  be  an  indicator  at  the 
discharge  end  of  the  extinguishing  agent 
container  to  provide  visual  indication 
when  the  container  has  discharged. 

(b)  Under  all  intended  aiiplane  oper¬ 
ating  conditions,  the  temperature  range 
of  the  extinguishing  agent  containers 
must  be  maintained  to  ensure  that  the 
pressure  in  the  containers  can  neither 
fall  below  the  minimum  necessary  to 
provide  an  adequate  rate  of  extinguisher 
agent  discharge  nor  rise  above  a  safe 
limit  so  that  the  system  will  prematurely 
discharge. 

[Revision  note:  Based  on  {  4b.484  (c)  and 

(d)] 

§  25.885  Fire  extinguishing  system  ma¬ 
terials. 

(a)  No  materials  that  might  chem¬ 
ically  react  with  the  extinguishing  agent 
to  create  a  hazard  to  the  airplane  or  its 
occupants  may  be  used  in  the  fire  ex¬ 
tinguishing  system. 

(b)  Components  of  the  fire  extinguish¬ 
ing  system  in  designated  fire  zones  must 
be  fireproof. 

[Revision  note:  Based  on  §  4b.484  (less  (a) 
through  (d) )  ] 

§  25.887  Fire  detector  system. 

(a)  There  must  be  a  sufficient  number 
of  suitably  located  quick-acting  approved 
fire  or  overheat  detectors  in  all  desig¬ 
nated  fire  zones,  and  in  the  combustion, 
turbine,  and  tailpipe  sections  of  turbine 
engine  installations,  to  ensure  prompt 
detection  of  fires.  In  addition — 

(1)  Fire  detectors  must  be  constructed 
and  installed  to  ensure  their  ability  to 
resist,  without  failure,  all  vibration,  in¬ 
ertia,  and  other  loads  that  they  are  sub¬ 
jected  to  in  operation; 

(2)  Fire  detectors  may  not  be  affected 
by  exposure  to  oil,  water,  or  other  fluids 
or  fumes,  that  might  be  present; 

( 3 )  The  fire  detector  system  must  have 
a  means  to  allow  the  crew  to  check  the 
functioning  of  the  associated  electric 
circuit  in  flight;  and 

(4)  Components  of  the  fire  detector 
system  (including  wiring)  that  are  in 
fire  zones,  must  be  fire-resistant, 

(b)  Except  for  fire  detector  system 
components  passing  through  zones  that 
are  simultaneously  protected  by  the  same 
detector  and  extinguisher  systems,  de¬ 
tector  system  components  for  one  zone 
may  not  pass  through  another  unless 
they  are  protected  against  the  possi¬ 
bility  of  false  warnings  resulting  from 
fires  in  zones  through  which  they  pass. 
[Revision  note:  Based  on  §  4b.485] 


7212 


PRdlP6^  M/dCING 


§  25.889  Firewalls. 

All  engines,  auxiliary  power  units,  fuel- 
burning  heaters,  other  combustion  eouip- 
ment  intended  for  (H>eration  in  flight, 
and  the  combustion,  turbine,  and.  tail¬ 
pipe  sections  of  turbine  encdnes,  must 
be  isolated  from  the  remainder  of  the 
airplane  by  mpAna  of  firewalls,  shrouds, 
or  equivalent  means.  In  addition,  the 
fire  walls  and  shrouds  must  be — 

(a)  Fireproof; 

(b)  Constructed  so  that  hazardous 
quantities  of  air,  fiuids,  or  flame,  can  not 
pass  from  the  compartment  to  other 
parts  of  the  airplane; 

(c)  Constructed  so  that  all  openings 
are  sealed  with  close  fitting  fireproof 
grommets,  bushings,  or  firewall  fittings; 
and 

(d)  Protected  against  corrosion. 
[Revision  note:  Based  on  1 4b.486] 

§  25.891  Cowling  and  nacelle  skin. 

(a)  Cowling  must  be  constructed  and 
supported  so  that  it  is  able  to  resist  all 
vibration.  Inertia,  and  air  loads  that  it 
is  subjected  to  in  operation. 

(b)  Cowling  must  have  the  drainage 
and  ventilation  provisions  prescribed  in 
S  25.803. 

(c)  On  airplanes  with  a  diaphragm 
isolating  the  engine  power  section  from 
the  engine  accessory  section,  the  parte  of 
the  accessory  section  cowling  that  might 
be  subjected  to  fiame  if  a  fire  occurs  in 
the  engine  power  section  of  the  nacelle 
must  be  fireproof  and  must  meet  the 
provisions  of  §  25.889. 

(d)  Those  parts  of  the  fowling  that 
are  subjected  to  high  temperatures  be¬ 
cause  of  their  proximity  to  exhaust  sys¬ 
tem  parte  or  because  of  exhaust  gas  im¬ 
pingement  must  be  fireproof. 

(e)  The  airplane  must  be  designed  and 
constructed  so  that,  If  a  fire  starts  in  the 
engrine  power  or  accessory  sections,  the 
probability  of  the  fire  entering  (either 
through  openings  in,  or  by  biuming 
through,  the  external  skin)  any  other 
zone  of  the  nacelle  where  it  could  create 
additional  hazards,  is  extremely  remote. 
For  airplanes  with  retractable  landing 
gear,  this  must  be  shown  with  the  land¬ 
ing  gear  retracted.  Fireproof  materials 
must  be  used  for  all  nacelle  skin  areas 
that  might  be  subjected  to  flame  if  a 
fire  starts  in  the  engine  power  or  acces¬ 
sory  sections. 

[Revision  note:  Based  on  S  45.487] 

§  25.893  Drainage  and  ventilation  of 
fire  cones. 

(a)  In  order  to  minimize  the  hazards 
resulting  from  failure  or  malfunction  of 
components  containing  flammable  fluids, 
all  parte  of  designated  fire  zones  must 
have  complete  drainage  provisions  that 
are  effective  under  the  conditions  ex¬ 
pected  to  prevail  when  drainage  is 
needed.  The  drainage  provisions  must 
be  arranged  so  that  the  discharged  fluid 
will  not  cause  an  additional  fire  hazard. 

(b)  All  designated  fire  zones  must  be 
ventilated  to  prevent  the  accumulation 
of  flammable  vapors.  The  ventilation 
openings  may  not  be  located  where  flam¬ 
mable  fluids,  vapors,  or  flames,  from 
other  zones  may  enter  the  opening.  The 
ventilation  provisions  must  be  arranged 


so  that  the  discharged  vapor  will  xKit 
cause  an  additional  fire  hazard. 

(c)  Unless  the  extinguishing  agent 
capacity  and  rate  of  discharge  are  based 
(m  maximum  air  fiow  through  a  zcme, 
there  must  be  provisions  to  allow  the 
crew  to  shut  sources  of  forced  venti¬ 
lation  to  any  fire  zones  except  the  oigine 
power  section  of  the  nacelle  and  the 
C(»nbustion  heater  ventilating  air  ducts. 
[Revision  note:  Based  on  f4b.489] 

§  25.895  Protection  from  fire  of  other 
airplane  components. 

Airplane  surfaces  to  the  rear  of  the 
nacelles,  within  one  nacelle  diameter  of 
the  nacelle  centerline,  must  be  fire- 
resistant.  This  provision  does  not  apply 
to  tail  surftkces  that  are  to  the  rear  of  the 
nacelles  unless  those  surfaces  could  be 
readily  affected  by  heat,  flames,  or 
sparks  c<xning  from  a  designated  fire 
zone  or  engine  compartment  of  any 
nacelle. 

[Revision  note:  Based  on  S4b.490] 

Subpart  F — Equipment 
§  25.941  Equipment;  generaL 

(a)  The  equipment  listed  in  §S  26.943 
through  25.947  is  required  basic  equip¬ 
ment  and  must  be  installed  in  the  air¬ 
plane  prior  to  certification.  Any  addi¬ 
tional  equipment  necessary  for  a  specific 
type  of  operation  is  prescribed  in  the 
operating  rules  of  this  subchapter. 

(b)  Each  item  of  equipment  must  be — 

(1)  Of  a  kind  and  design  appropriate 
for  its  intended  function; 

(2)  Labeled  as  to  its  identification, 
function,  or  operational  limitations,  or 
any  applicable  combination  of  these 
factors; 

(3)  Installed  in  accordance  with 
specified  limitations  of  the  equipment; 
and 

(4)  Shown  to  function  properly  in  the 
airplane. 

[Revlslcm  note:  Combines  if  4b.600,  4b.601. 
and  4b.602] 

§  25.943  Flight  and  navigational  instru¬ 
ments. 

(а)  The  required  flight  and  naviga¬ 
tional  instruments  are  as  follows: 

(1)  An  airspeed  Indicating  system.  If 
the  airspeed  limitations  vary  with  alti¬ 
tude,  the  airspeed  indicator  must  have 
a  maximum  allowable  airspeed  indica¬ 
tion  showing  the  variation  of  Vmo/^mo 
with  (i)  altitude  and  (ii)  compressibility 
limitations. 

(2)  An  altimeter  (sensitive  or  pre¬ 
cision). 

(3)  A  rate-of -climb  indicator  (vertical 
speed) . 

(4)  A  free  air  temperature  indicator. 

(5)  A  clock  (sweep-second  pointer) . 

(б)  A  rate-of-turn  indicator  (gyro- 
sc(H>ic,  with  integral  bank  or  slip  indi¬ 
cator). 

(7)  A  bank  and  pitch  iDdicator  (gyro- 
scopically  stabilized) . 

(8)  A  direction  indicator  (gyroscopl- 
cally  stabilized,  magnetic  or  nonmag¬ 
netic)  . 

(9)  A  direction  indicator  (nonstedai- 
lized  magnetic  compass) . 

(10)  A  machmeter  (for  airplanes  with 
compressibility  limitations  not  other¬ 


wise  indicated  in  accordance  with 
S  25.1195  to  the  pilot) . 

(11)  A  [Qaeed  warning  device  (for  all 
turbine-powered  airplanes  and  for  all 
other  airplanes  with  greater 

than  0.8  or  0.8  F^/M^). 

(b)  The  speed  warning  device  required 

by  subparagraph  (a)  (11)  of  this  section 
must  give  effective  aural  warning  (differ¬ 
ing  distinctively  from  aural  warnings 
used  for  other  purposes)  to  the  pilots, 
vdienever  the  speed  exceeds  Fj^^  plus  six 
knots  or  0.01.  The  upper  limit  of 

the  production  tolerance  for  the  warn¬ 
ing  device  may  not  be  a  speed  greater 
than  the  prescribed  warning  speed. 

(Revision  note:  Based  on  f  4b.'603] 

§  25.945  Powerplant  instruments. 

The  required  powerplant  instruments 
are  as  follows: 

(a)  A  carburetor  air  temperature  in¬ 
dicator  for  each  reciprocating  engine. 

(b)  A  cylinder  he^  temperature  in¬ 
dicator  for  each  air-cooled  reciprocating 
engine. 

(c)  A  gas  temperature  indicator  for 
each  turbine  engine. 

(d)  A  manifold  pressure  indicator  for 
each  reciprocating  engine. 

(e)  A  fuel  pressure  indicator  (to  in¬ 
dicate  the  pressure  at  which  the  fuel  is 
supplied)  for  each  reciprocating  engine. 

(f )  A  fuel  pressure  warning  means  for 
each  engine,  or  a  master  warning  means 
for  all  engines  with  provision  for  isolat¬ 
ing  the  individual  warning  means  from 
the  master  warning  mean-g, 

(g)  A  fuel  flowmeter  indicator  for 
each  turbine  engine. 

(h)  A  fuel  flowmeter,  or  fuel  mixture 
indicator,  for  each  reciprocating  engine 
without  an  automatic  altitude  mixture 
control. 

(i)  A  fuel  quantity  indicator  for  each 
fuel  tank. 

(j)  An  augmentation  liquid  quantity 
indicator  (appropriate  for  the  manner  in 
which  the  liquid  is  to  be  used  in  opera¬ 
tions)  for  each  tank. 

(k)  An  oil  quantity  indicator  for  each 
oil  tank. 

(l)  An  oil  pressure  indicator  for  each 
independent  pressure  oil  system  of  each 
engine. 

(m)  An  oil  pressure  warning  means 
for  each  engine,  or  a  master  warning 
means  for  all  engines  with  provision  for 
isolating  the  individual  warning  means 
from  the  master  warning  means. 

(n)  An  oil  temperature  indicator  for 
each  engine. 

(o)  A  tachometer  for  each  reciprocat¬ 
ing  migine. 

(p)  A  tachometer  (to  indicate  the 
speed  of  the  rotors  with  established  lim¬ 
iting  speeds)  for  each  turbine  engine. 

(q)  Pire-waming  indicators. 

(r)  An  indicator  to  indicate  a  change 
in  thrust  resulting  from  any  deficiency  in 
the  engine,  or  an  indicaibr  to  indicate  a 
gas  stream  pressure  that  can  be  related 
to  thrust,  for  each  turbojet  engine. 

(s)  A  torque  indicator  for  each  tur¬ 
bo  prop^ler  pnginft. 

(t)  A  device  that  indicates  (to  the 
flight  crew  during  flight)  any  change  in 
the  power  output,  for  each  reciprocating 
engine  with — 
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^peUer.  Instruments;  Installation  and  weight;  and 

(v)  A  means  to  indicate  to  the  pilot  g  25.961  Arrangement  and  vi8ibilit7  re-  (2)  With  the  flap  and  power  setting! 

when  the  propeller  is  in  reverse  pitch,  for  quirements  of  instrument  installa-  corresponding  to  the  values  detenninec 

each  reversing  propeller  of  reciprocating  tions;  general.  in  the  establishment  of  the  takeoff  patl 

engines.  in  Duplicatc  instrument  arrange-  ^ 

(w)  A  position  indicating  means  to  in-  ^  .  stations  nmv  assuming  that  the  critical  engine  fails  al 

dicate  to  the  flight  crew  when  the  thrust  ^  ^ed—  stations  may  minimum  approved  value  of  V^. 

revereing  de^dce  is  in  the  (D  To  meet  the  instrument  visibility  <c>  The  airspeed  error  of  the  installa- 

position,  for  each  turbine  engine  usmg  a  requirements  of  this  section;  and  tion,  excluding  the  airspeed  indicator  in¬ 
thrust  reversing  device.  ^2)  if  required  by  the  operating  rules  strumept  calibration  error,  may  not  ex 

[Revision  note:  Based  on  §46.604]  of  this  chapter  for  reliability,  or  cross-  ceed  three  percent  or  flve  mph,  whlcheve] 

8  25.947  Miscellaneous  equipment.  check  purposes,  in  particular  kinds  of  Is  greater,  throughout  the  speed  range 

o  ^  operations.  irom— 

The  required  miscellaneous  equipment  Flight,  navigation,  and  power-  ^JfO  1*3  ^  8i^  fi&ps  YQ' 

is  as  follows:  ,  .  .  plant  insti:uments  for  use  by  each  pilot  tracted-  and 

(a)  An  approved  seat  for  each  occu-  must  be  plainly  visible  to  him  from  his  (2)  1.3  Va  to  V*.o  with  flaps  in  th( 

paiit.  „  1.  station  with  the  minimum  practicable  ,  ,, 

(b)  An  approved  safety  belt  for  each  deviation  from  his  normal  position  and  Is^^toKPOsition. 

occupant.  line  of  vision  when  he  is  looking  out  and  alrsi^ed  indicating  systen 

(c)  Source(s)  of  electrical  energy.  forward  along  the  flight  path  arranged,  as  far  as  practicable 

(d)  Electrical  protective  devices.  (c)  The  flight  instruments  required  precludes  malfunction 

(e)  A  radio  commumcation  system  ijy  g  25  943  must  be  crrouned  on  the  in-  i^^»  serious  error,  due  to  the  entry  o 

(two-way) .  strument  panel  and  catered  as  nearly  as  jubs^nces.  L 

(f)  A  radio  navigation  system.  practicable  about  the  vertical  plane  of  tbe  airspeed  indicating  systen 

(g)  A  windshield  wiper,  or  equivalent,  the  pilot’s  forward  vision  In  addition _  must  have  a  means  to  heat  the  pitot  tuh 

for  each  pilot.  (1)  The  instrument  that  most  effec-  or  an  equivalent  means  for  preventing  it 

(h)  An  ignition  switch  for  each  en-  tively  indicates  attitude  must  be  located  nialf unction  due  to  icing. 

gine.  ^  on  the  panel  in  the  top  center  position;  Where  duplicate  airspeed  indica 

(i)  An  approved  portable  Are  extin-  (2)  The  instrument  that  most  effec-  required,  their  respective  pito 

guisher.  -  tively  indicates  airspeed  must  be  located  tubes  must  be  spaced  far  enough  apar 

[Revision  note:  Based  on  §  46.606]  on  the  panel  in  the  position  adjacent  to  avoid  dam^e  to  both  tubes  in  a  col 

directly  to  the  left  of  the  instrument  with  a  bird. 

§  25.949  Equipment  systems  and  instal-  center  position;  [Revision  note:  Based  on  §  46.612 (a)  ] 

lations.  (3)  instrument  that  most  effec-  « c.  .*  •  .  j 

(a)  All  equipment,  systems,  and  in-  tively  indicates  altitude  must  be  located  ®  25.965  Static  air  vent  and  pressur 

stallations,  that  must  function  properly  on  the  panel  in  the  position  adjacent  to  altimeter  systems. 

in  order'  to  show  compliance  with  the  and  directly  to  the  right  of  the  instru-  •  Instruments  with  static  air  cas 
provisions  of  this  subchapter,  must  be  ment  in  the  top  center  positions;  and  connections  must  be  vented  to  the  out 
designed  and  installed  so  that  they  will  (4)  The  instrument  that  most  effec-  side  atmosphere  through  an  appropriat 
perform  their  intended  functions  reli-  tively  indicates  direction  of  flight  must  Piping  system.  The  vents  must  be  oi 
ably  under  all  reasonably  foreseeable  op-  be  located  on  the  panel  in  the  position  the  airplane  where  the  vent  oriflces  ar 
era  ting  conditions.  adjacent  to  and  directly  below  the  in-  least  affected  by  airflow  variation,  mols 

(b)  All  equipment,  systems,  and  in-  strument  in  the  top  Center  position.  ture,  or  other  foreign  matter.  Except  fo 
stallations,  must  be  designed  to  safe-  (d)  All  required  powerplant  instru-  the  vent  into  the  atmosphere,  the  sys 
guard  against  hazards  to  the  airplane  ments  must  be  closely  grouped  on  the  tern  must  be  airtight. 

if  they  malfunction  or  faU.  instrument  panel  so  tha^  (h)  Pressure  altimeters  must  be  ap 

(c)  Each  installation  that  must  func-  (1)  The  location  of  identical  power-  Proved.  They  must  be  calibrated  to  in 

tion  properly  in  order  to  show  compli-  plant  instnunents  for  the  engines  dicate  pressure  altitude  in  standard  at 
ance  with  the  regulations  of  this  sub-  prevents  confusion  as  to  which  engine  naosphere,  with  a  minimum  practicabl 
chapter,  and  that  requires  a  power  sup-  each  instrument  relates;  and  instrument  calibration  error  when  th 

ply,  is  an  essential  load  on  the  power  (2)  Powerplant  instruments  vital  to  corresponding  static  pressures  are  ap 
supply.  The  power  sources  and  the  the  safe  operation  of  the  airplane  are  PUed  tothe  i^trument. 

power  system  must  be  able  to  supply,  plainly  visible  to  the  appropriate  crew-  The  altimeter  system  must  be  de 
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nent  or  transtent  nature.  In  addition, 
the  magnetic  direction  indicator  must  be 
Installed  so  that,  after  it  has  been  com¬ 
pensated,  the  deviation  in  level  fUg^t  does 
not  exceed  ±10  degrees  cm  any  heading. 
[Rerlslon  note:  Based  on  |  4b.612(e)1 

§25.969  AatoDMiticiMlotSTMem. 

If  an  automatie  pilot  ssrstem  is  in¬ 
stalled,  it  must  be  i4>proved  and  must 
conform  to  the  folkming: 

(a)  The  system  must  be  desigiied  so 
that  the  automatic  pilot  can  be  quickly 
and  positively  disengaged  by  the  human 
pilots  to  prevent  it  from  interfering  with 
their  control  of  the  airplane. 

(b)  The  system  must  have  a  means  to 
readily  indicate  to  the  pilot  the  alignment 
of  the  actuating  device  in  relation  to 
the  control  system  it  operates,  unless 
it  has  automatic  synchronization. 

(c)  The  manually  operated  controls 
for  the  system’s  normal  operation  must 
be  readily  accessible  to  the  pilots.  The 
quick  release  (emergency)  controls  must 
be  installed  on  both  of  the  pilots’  con¬ 
trol  wheels,  on  the  side  of  the  wheel  op<- 
posite  from  the  throttles.  Attitude  con¬ 
trols  must  operate  in  the  plane  and  sense 
of  motion  specified  in  §S  25.507(b)  and 
25.509(a)  for  cockpit  controls.  The  di- 
recticm  of  motion  must  be  plainly  indi¬ 
cated  on,  or  adjacent  to,  each  control. 

(d)  The  automatic  pilot  system  must 
be  designed  and  adjusted  so  that,  within' 
the  range  of  adjustment  available  to  the 
human  pilot,  it  cannot  produce  hazard¬ 
ous  loads  on  the  airplane,  or  create  haz¬ 
ardous  deviations  in  the  flight  path,  im- 
der  any  condition  of  flight  apprc^riate 
to  its  use,  either  during  normal  operation 
or  in  the  event  of  a  malfunction,  assum¬ 
ing  that  ccHTective  action  is  initiated 
within  a  reasonable  period  of  time. 

(e)  If  the  automatic  pilot  integrates 
signals  from  auxiliary  controls  or  fur¬ 
nishes  signals  for  operation  of  other 
equipment,  positive  interlocks,  and  se¬ 
quencing  of  engagrasent,  to  preclude  im- 
prcHJer  operatitm  are  required.  Protec¬ 
tion  against  adverse  Interaction  of  inte¬ 
grated  cmnponents,  resulting  from  a 
malfimction,  is  also  required. 

[Revision  note:  Based  on  !  4b.612(d)  ] 

§  25.971  Instruments  utilising  a  power 
supply* 

(a)  Each  rate-of-tum,  bank  and 
pitch,  and  direction  indicator  required 
by  5  25.943(a)  («),  (7),  and  (8),  that 
uses  a  power  supply,  must'conform  to  the 
following:  • 

(1)  Each  Instrument  must  have  a 
visual  means  of  indicating  power  failure 
integral  with,  or  located  adjacent  to,  the 
instrument,  to  indicate  when  power  ade¬ 
quate  to  sustain  proper  instrument  per¬ 
formance  is  not  being  supplied  to  the 
instrument.  The  power  must  be  meas¬ 
ured  at  or  near  the  point  v^ere  it  enters 
the  instruments.  For  electric  instru¬ 
ments,  the  power  is  considered  to  be  ade¬ 
quate  when  the  voltage  is  within  ap¬ 
proved  limits. 

(2)  .  Each  instrument  must  have  two 
independent  power  sources  and  a  means 
for  selecting  either  power  source.  If 
duplicate  independent  instruments  are 
installed,  power  source  selection  means 


are  not  required  if  jeach  instrument  has 
an.  iiKlffcnitent  power  source. 

(2)  Each  instrument  and  its  related 
power  supply  system  must  be  designed 
and  installed  so  that  the  failure  of  one 
instrtunent,  or  ttie  failure  of  the  energy  . 
supply  from  one  source,  or  a  fault  in  any 
part  of  the  power  distribution  system, 
does  not  interfere  with  the  proper  su];H>ly 
of  eneigy  from  the  other  source. 

(b)  As  used  in  this  section,  the  word 
“instrument”  includes  those  devices  that 
are  physically  contained  in  one  unit,  and 
those  devices  that  are  composed  of  two  or 
more  physically  separate  units  or  com¬ 
ponents  connected  together  (such  as  a 
remote  indicating  g3n*oscopic  direction 
indicator  that  includes  a  magnetic 
sensing  element,  a  gyroscopic  unit,  an 
amplifier,  and  an  indicator  connected 
together) . 

[Revision  note:  Based  on  §  4bA12(e) } 

§  25.973  Duplicate  instrument  systems. 

To  be  eligible  for  operation  imder 
operating  rules  of  this  chapter  that  re¬ 
quire  duplicate  instrument  systems,  the 
airplane  must  conform  to  the  following: 

(a)  The  operating  system  for  flight 
Instruments  for  the  pilot  in  command 
must  be  completely  independent  frcun  the 
operating  system  for  duplicate  flight  in¬ 
struments  required  at  other  flight  crew 
stations. 

(b)  Only  the  required  flight  instru¬ 
ments,  and  duplicates  of  required  instru¬ 
ments,  for  use  by  the  pilot  in  command 
may  be  connected  to  the  operating  sys¬ 
tem  for  the  flight  instruments  for  the 
pilot  in  command. 

(c)  If  instruments  and  duplicates 
other  than  those  required  by  this  sub¬ 
chapter  are  connected  to  the  operating 
system  for  instruments  at  other  than 
the  static^  of  the  pilot  in  command, 
there  must  be  lurovisions  to  disconnect  or 
Isolate  these  insti'uments  and  duplicates, 
in  flight. 

[Revision  note:  Based  on  S  4b.612  (less  (a) 
through  (e))l 

§  25.975  Powerplant  instrument  lines. 

Powerplant  instrument  lines  carrying 
flammaUe  fluids  or  gases  under  pres¬ 
sure,  must  have  orifices,  or  equivalent 
safety  devic^,  at  the  source  of  the  pres- 
siure,  to  prevent  the  escape  of  excessive 
fluid  or  gas  in  case  of  line  failure.  In 
addition,  55  25.723  and  25.725  apply. 
[Revision  note:  Based  on  §  4billS(a)  ] 

§  25.977  Fuel  quantity  indicator. 

(a)  The  airplane  must  have  a  means  to 
indicate  to'the  flight  crew,  in  flight,  the 
quantity  of  usable  fuel,  in  gallons  or 
pounds,  in  each  tank.  In  addition — 

(1)  Exposed  sight  gauges  must  be  pro¬ 
tected  from  damage;  and 

(2)  Fuel  quantity  indicators  must  be 
calibrated  to  read  zero  during  level  flight, 
when  tile  quantity  of  fuel  remaining  In 
the  tank  is  equal  to  the  unusable  fuel 
supply  computed  in  accordance  with 
5  25.677. 

(b>  Tanks  with  Interconnected  outlets 
and  airspaces  may  be  consld«^  as  one 
tank  and  need  not  have  separate  In¬ 
dicators. 

[Revision  noie^:  Bssed  <m  i4b.61S(b)] 


§  25.979  Fuel  flowmeter  system. 

n  a  fuel  flowmeter  is  Installed,  the 
metering  component  must  have  a  means 
for  bypassing  the  fuel  supply  if  a  mal- 
fimction  of  the  metering  component 
severely  restricts  fuel  flow. 

[Revision  note:  Based  on  i4b.613(c)] 

§  25.9S1  Oil  quantity  indicator. 

The  airplane  must  have  a  stick  gauge 
or  equivalent  means  to  indicate  the  quan¬ 
tity  of  oil  in  each  tank.  If  an  oil  trans¬ 
fer  or  reserve  oil  supply  system  is 
installed,  there  must  be  a  means  to  in¬ 
dicate  to  the  flight  crew,  in  flight,  the 
quantity  of  oil  in  each  tank. 

[Revision  note:  Based  on  i4b.613(d)] 

§  25.983  Turbopropeller  blade  position 
indicating  means. 

The  required  position  Indicating  means 
for  turboprop^er  blades  must  begin  in¬ 
dicating  before  the  propeller  blade  has 
moved  more  than  eight  degrees  below  the 
flight  low  pitch  stop.  The  source  of  in¬ 
dication  must  directly  sense  the  blade 
position. 

[Revision  note:  Based  on  S4b.613(e)] 

§  25.985-  Fuel  pressure  indication. 

(a)  The  airplane  must  have  provisions 
to  measure  the  fuel  pressure  in  all  sys¬ 
tems  supplying  reciprocating  engines,  at 
a  pcdnt  downstream  of  all  fuel  pumps  ex¬ 
cept  fuel  injection  pumps. 

(b)  If  necessary  for  the  maintenance 
of  proper  fuel  delivery  pressure,  there 
must  be  a  connection  to  transmit  the 
carburetor  air  intake  static  pressure  to 
the  proper  pump  relief  valve  connec¬ 
tion.  If  a  connection  for  this  purpose  is 
required,  the  gauge  balance  lines  must 
be  independently  connected  to  the  car¬ 
buretor  inlet  pressure  in  order  to  avoid 
erroneous  fuel  pressure  jreading. 

.  [ReviskMi  note:  Based  on  i  4b.613  (less  (a) 
through  (e))l 

Elxctrical  Ststebis  and  Equipment 

§  2&1001  The  electrical  system  ca¬ 
pacity. 

The  generating  capacity,  and  the  num¬ 
ber  and  kinds  of  power  sources,  required 
for  the  airplane  must  be  determined  by 
an  electrical  load  analysis.  In  addition, 
5  25.949(e)  aiH>lies. 

[Bevlsli(»i  note:  Based  on  §  4b.621] 

§  25.1003  Generating  system. 

(a)  The  generating  system  includes 
^ectrical  power  sources,  main  power 
busses,  transmission  cables,  and  asso¬ 
ciated  control,  regulation,  and  protective 
devices.  It  must  be  des^med  so  that— 

(1)  The  power  sources  function  prop¬ 
erly  when  independent  and  when  con¬ 
nected  in  combination; 

(2)  The  failure  or  malfimctioning  of 
any  power  source  cannot  create  a  h^ard 
or  impair  the  ability  of  the  remaining 
sources  to  supply  essential  loads; 

(3)  The  system  voltage  and  frequency 
(as  iq;)plicable>  at  the  terminals  of  all 
essential  load  equipment  can  be  main¬ 
tained  within  the  limits  for  which  the 
equipment  is  designed,  during  any  prob¬ 
able  (iterating  condition;  and 
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(4)  System  transients  initiated  by 
switching,  fault  clearing,  or  other  causes, 
do  not  make  essential  loads  inoperative, 
and  do  not  introduce  a  smoke  or  fire 
hazard. 

(b)  The  airplane  must  have  a  means 
to  allow  appropriate  crewmembers  to 
independently  disconnect,  in  flight,  each 
electrical  power  source  from  the  system. 
This  means  must  be  grouped  to  allow 
expeditious  disconnection  of  all  electrical 
power  sources. 

(c)  The  airplane  must,  have  a  means 
to  indicate  to  appropriate  crewmembera 
the  generating  system  quantities  (in¬ 
cluding  the  voltage  and  current  supplied 
by  each  generator)  that  are  essential  for 
the  safe  operation  of  the  system. 

[Revision  note;  Based  on  S  4b.622] 

§  25.1005  Distribution  system. 

(a)  The  distribution  system*  includes 
all  distribution  busses,  their  associated 
feeders,  and  control  and  protective  de¬ 
vices.  Distribution  systems  mu^t  be  de¬ 
signed  to  assure  that  essential  load 
circuits  can  be  supplied  in  the  event  of 
reasonably  probable  faults  or  open 
circuits. 

(b)  If  two  independent  sources  of  elec¬ 
trical  power  for  particular  equipment  or 
systems  are  required  by  this  chapter, 
their  electrical  energy  supply  must  be 
ensured  by  means  such  as  duplicate  elec¬ 
trical  equipment,  throwover  switching, 
on  multi-channel  or  loop  circuits  sepa¬ 
rately  routed. 

[Revision  note;  Based  on  §  4b .623] 

§  25.1007  Electrical  protection. 

(a)  Automatic  protective  devices  must 
be  used  to  minimize  distress  to  the  elec¬ 
trical  system,  and  hazard  to  the  airplane, 
in  the  event  of  wiring  faults  or  serious 
manfunctioning  of  the  system  or  con¬ 
nected  equipment. 

(b)  The  protective. and  control  devices 
in  the  generating  system  must  be  de¬ 
signed  to  de-energize  and  disconnect 
faulty  power  sources  and  power  trans¬ 
mission  equipment  from  their  associated 
busses  with  sufficient  rapidity  to  provide 
protection  from  hazardous  over-voltage 
and  other  m^unctioning. 

(c)  Resettable  tsrpe  circuit  protective 
devices  must  be  designed  so  that,  when 
an  overload  or  circuit  fault  exists,  they 
will  open  the  circuit  irrespective  of  the 
position  of  the  operating  control. 

(d)  If  it  is  essential  to  safety  in  flight 
to  be  able  to  reset  a  circuit  breaker  or 
replace  a  fuse,  the  circuit  breaker  or  fuse 
must  be  identified,  and  located,  so  that 
it  can  readily  be  reset  or  replaced  in 
flight. 

(e)  Circuits  for  essential  loads  must 
have  indi^dual  circuit  protection.  How¬ 
ever,  individual  protection  for  each  cir¬ 
cuit  in  an  essential  load  system  (such 
as  each  position  light  in  a  system)  is 
not  required. 

(f )  If  fuses  are  used,  spare  fuses  equal 
in  number  to  at  least  50  percent  of  the 
number  of  fuses  of  each  rating  required 
for  complete  circuit  protection  must  be 
available  in  flight. 

(g)  Automatic  reset  circuit  breakers 
be  used  as  integral  protectors  for 


electrical  equiinncnt  (such  as  thermal 
cut-outs)  if  there  is  circuit  protection 
to  protect  the  cable  to  the  equipment. 

(RevlBlon  note:  Ck)mblne6  IS  4b.624  and 
4b.624-l  (lees  first  sentence)] 

§  25.1009  Electrical  system  and  equip¬ 
ment  design  and  installation. 

(a)  In  showing  compliance  with  the 
provisions  of  §  25.949  (a)  and  (b)  with 
regard  to  the  electrical  system  and  equip¬ 
ment  design  and  installation,  critical  en¬ 
vironmental  conditions  must  be  consid¬ 
ered.  For  all  electrical  generation,  dis¬ 
tribution,  and  utilization  equipment  re¬ 
quired  by  or  used  in  complying  with  the 
applicable  rules  in  this  chapter,  except 
equipment  covered  by  Technical  Stand¬ 
ard  Orders  containing  environmental 
test  procedures,  the  ability  to  provide 
continuous,  safe  service  imder  foresee¬ 
able  environmental  conditions  may  be 
shown  by  means  of  environmental  tests, 
design  analysis,  or  reference  to  previous 
comparable  service  experience  on  other 
aircraft. 

(b)  Electrical  equipment  controls  and 
wiring  must  be  installed  so  that  opera¬ 
tion  of  any  one  luiit  mr  system  of  units 
will  not  adversely  affect  the  simultaneous 
operation  of  any  other  electrical  unit,  or 
system  of  imits,  that  is  essential  to  the 
safe  operation  of  the  airplane. 

(c)  Cables  must  be  grouped,  routed, 
and  spaced,  so  that  damage  to  essential 
circuits  will  be  minimized  if  there  are 
faults  in  heavy  current-carrying  cables. 

(d)  Storage  batteries  must  be  designed 
and  installed  so  that — 

(1)  Safe  cell  temperatures  and  pres¬ 
sures  are  maintained  during  any  prob¬ 
able  charging  or  discharging  condition; 

(2)  No  uncontrolled  increase  in  cell 
temperature  results  when  the  storage 
battery  is  recharged  (after  previously  be¬ 
ing  completely  discharged)  at  the  maxi¬ 
mum  regulated  voltage,  during  a  flight  of 
maximum  duration,  and  under  the  most 
adverse  cooling  conditions  likely  to  occur 
in  service; 

(3)  Explosive  or  toxic  gases  emitted  by 
the  storage  battery  in  normal  operation, 
or  as  the  result  of  any  probable  malfunc¬ 
tion  in  the  charging  system  or  battery  in¬ 
stallation,  do  not  accumulate  in  hazard¬ 
ous  quantities  .within  the  airplane;  and 

(4)  Corrosive  fluids  or  gases  that  may 
be  emitted  or  spilled  from  the  storage 
battery  do  not  damage  the  surrounding 
airplane  structure  or  adjacent  essential 
equipment. 

(e)  Unless  satisfactory  operating  ex¬ 
perience  with  similar  batteries  and  in¬ 
stallations  has  shown  that  there  is  no 
problem  in  maintaining  safe  cell  temper¬ 
atures  and  pressiu*es,  compliance  with 
the  requirement  of  subparagraphs  (d) 
(1)  and  (2)  of  this  section  must  be  shown 
by  tests. 

[Revision  note:  Combines  !§  4b.626  and 
4b.625-l  (introductory  paragraphs)  (first 
sentence)  ] 

§  25.1011  Electrical  system  fire  and 
smoke  protection. 

Components  of  the  electrical  system 
must  be  designed  and  installed  so  that 


they  conform  to  the  applicable  fire  and 
smoke  protection  requirements  of 
S§  25.561(0  ,  25.591,  and  25.895.  In  ad¬ 
dition,  all  electrical  cables,  terminals, 
and  equipment,  in  designated  fire  zones, 
that  are  used  during  emergency  proce¬ 
dures,  must  be  fire-resistant  or  must — 

(a)  Withstand,  without  adverse  effect 
on  their  circuit  function,  a  2,000"  F.  oxi¬ 
dizing  flame  impinging  on  their  surfaces 
for  at  least  five  minutes;  or 

(b)  Be  shown  to  withstand,  without 
adverse  effect  on  their  circuit  function, 
exposure  to  the  probable  fire  conditions 
at  the  particular  location  for  at  least 
five  minutes. 

[Revision  note:  Combines  §§^4b.626  and 
4b.626-l  (first  sentence)  ] 

§  25.1013  Electrical  system  tests. 

(a)  Unless  the  conditions  of  flight  can 
be  adequately  simulated  in  a  suitable 
mockup  or  by  ground  tests  on  the  air¬ 
plane,  flight  tests  of  the  electrical  system 
must  be  made. 

(b)  If  a  mockup  is  used,  the  mockup 
must  have  the  same  generating  equip¬ 
ment  as  the  airplane.  The  equipment 
must  simulate  the  electrical  character¬ 
istics  of  the  distribution  wiring  and  con¬ 
nected  loads  to  the  extent  necessary 
for  valid  test  results.  Mockup  generator 
drives  must  simulate  the  actual  prime 
movers  on  the  airplane,  with  respect  to 
their  reaction  to  generator  loading,  in¬ 
cluding  loading  due  to  faults. 

[Revision  npte:  Based  on  {  4b.627] 

§25.1015  Lightning  strike  protection. 

The  parts  of  the  airplane  that  are  elec¬ 
trically  insulated  from  the  basic  air¬ 
frame  must  be  connected  to  it  through 
lightning  arrestors  unless  it  is  shown  tibat 
a  lightning  strike  on  the  insulated  part — 

(a)  Is  improbable  because  of  the 
shielding  afforded  by  other  parts  of  the 
airplane;  or 

(b)  Is  not  hazardous  to  the  airplane  or 
its  occupants. 

[Revision  note:  Based  on  §  4b .628] 

Lights 

§  25.1021  Instrument  lights. 

(a)  Instrument  lights  must  provide 
enough  illiunination  to  make  all  instru¬ 
ments,  switches,  and  similar  devices, 
easily  readable.  They  must  be  installed 
so  that  their  direct  rays  are  shielded 
from  the  pilot’s  eyes  and  so  that  no  ob¬ 
jectionable  reflections  are  visible  to  him. 

(b)  Unless  it  is  shown  that  undimmed 
instrument  lights  are  satisfactory  under 
all  expected  conditions  of  flight,  there 
must  be  a  means  to  control  the  intensity 
of  illumination. 

[Revision  note:  Based  on  §  4b.630] 

§  25.1023  Landing  lights. 

(a)  Landing  lights  must  be  approved. 
They  must  be  installed  so  that  there  is 
no  objectionable  glare  visible  to  the  pilot 
and  so  that  he  is  not  adversely  affected 
by  halation.  They  must  provide  the  nec¬ 
essary  illumination  for  night  landing. 

(b)  Except  when  one  switch  is  used 
for  all  lights  of  a  multiple  light  installa¬ 
tion  at  one  location,  there  must  be  a 
separate  switch  for  each  light 
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(c)  The  aindane  must  have  a  means 
to  indicate  to  the  pilots  when  the  land¬ 
ing  lights  are  extended. 

[Rerlalon  xMte:  Based  on  f  4b.0Sl] 

§  25.1025  Poehioa  light  ajsiem  iwatalla- 
tkm. 

(a)  The  position  light  system  must 
have  the  following  lights: 

(1)  Forward  position  lights  consisting 
of  a  red  and  a  green  light  spaced  lat¬ 
erally  as  far  iu?ftrt  as  practicable.  The 
lights  must  be  installed  in  a  forward 
location  on  the  airplane  so  that,  with 
the  airplane  in  normal  flying  position, 
the  red  light  is  displayed  on  the  left 
side  and  the  green  light  is  displayed  on 
the  right  side.  The  individual  lights 
must  be  approved. 

(2)  A  rear  position  white  light, 
mounted  as  far  aft  as  practicable.  The 
light  must  be  approved. 

(b)  The  light  covers  or  color  Alters 
must  be  flame  resistant  and  may  not 
change  color  or  shape  or  suffer  any  ap¬ 
preciable  loss  of  light  transmission  dur¬ 
ing  normal  use. 

(c)  An  additional  steady  red  light 
(commonly  known  as  a  passing  light) 
may  be  Installed  if  it  is  located — 

(1)  Within  the  left  landing  light  unit; 

(2)  On  the  centerline  of  the  airplane 
nose;  or 

(3)  In  the  leading  edge  of  the  left 
wing,  outboard  of  the  propeller  disc. 

[Revision  note;  Cknnbines  IS4b.S32  and 
4b.639-l  (Ist  sentence)} 

§  25.1027  Positioii  lif^t  system  dihedral 
angles. 

The  forward  and  r«u:  position  lights, 
as  installed,  must  show  unbroken  light 
within  dihedral  angles  specifled  in  this 
section. 

(a)  Dihedral  angle  L  (left)  is  formed 
by  two  intersecting  vertical  planes,  one 
parallel  to  the  longitudinal  axis  of  the 
airplane  and  the  other  at  110  degrees 
to  the  left  of  the  first,  looking  forward 
along  the  longitudinal  axis. 

(b)  Dihedral  angle  R  (right)  is  formed 
by  two  intersecting  vertical  planes,  one 
parallel  to  the  longitudinal  axis  of  the 
airplane  and  the  other  at  110  degrees 
to  the  right  of  the  first,  looking  forward 
along  the  longitudinal  axis. 

(c)  Dihedral  angle  A  (aft)  is  formed 
by  two  intersecting  vertical  planes  mak¬ 
ing  angles  of  70  degrees  to  the  right  and 
70  degrees  to  the  left,  looking  aft  along 
the  longitudinal  axis,  to  a  vertical  plane 
passing  through  the  longitudinal  axis. 
[Revision  note:  Based  on  i  4b.633] 

§  25.1029  Position  light  distribution 
and  intensities. 

(a)  General.  Ihis  section  applies  to 
the  light  distribution  and  intensities  of 
position  lights.  The  intensities  pre¬ 
scribed  are  for  new  equipment  with  eJl 
light  covers  and  color  Alters  in  place. 
Intensities  must  be  determined  with 
the  light  source  operating  at  a  steady 
value  equal  to  the  average  luminous  out¬ 
put  of  the  light  source  at  the  normal 
operating  voltage  of  the  airplane. 


(b)  Fortoard  and  rear  poeitkm  Uffhts. 
The  light  distribution  and  intensities  of 
forward  and  rear  position  lights  are  ex¬ 
pressed  in  terms  of  minimum  intauaities 
in  the  horizontal  plane,  minimum  in¬ 
tensities  in  any  vertical  plane,  and  maki- 
mum  intensities  in  overlapping  beams, 
within  dihedral  angles  L,  R,  and  A.  They 
must  conform  to  the  following  require- 
m^ts: 

(1)  Intensities  in  horizontal  plane. 
The  intensities  in  the  horizontal  plane 
may  not  be  less  than  the  values  in 
§  25.1031.  (The  horizontal  plane  is  the 
plane  containing  the  longitudinal  axis 
of  the  airplane  and  is  perpendicular  to 
the  plane  of  symmetry  of  ^e  airplane.) 

(2)  Intensities  dhooe  and  helou)  hori^ 
zontal.  The  intensities  in  any  vertical 
plane  may  not  be  less  than  the  ap- 
pn^jriate  value  given  in  §  25.1033,  where 
I  is  the  minimum  intensity  prescribed 
in  S  25.1031  for  the  correiqxmding  angles 
in  the  horizcmtal  i^ane.  Vertical  planes 
are  planes  perpendicular  to  the  horizon¬ 
tal  plane. 

(3)  Overlaps  between  adjacent  signals. 
The  intensities  in  overlaps  between  adja¬ 
cent  signals  may  not  exceed  the  values 
in  f  25.1035.  However,  higher  inten¬ 
sities  in  the  overlaps  may  be  used  with 
main  beam  intensities  substantiaUy 
greater  than  the  minima  specifled  in 
SS  25.1031  and  25.1033  if  the  overlap 
intensities,  in  relation  to  the  main  team 
intensities,  do  not  adversely  affect  signal 
clarity.  When  the  peak  intensity  of  the 
forward  position  lights  is  more  than  100 
candles,  the  maximum  overlap  intensi¬ 
ties  between  them  may  exceed  the  values 
in  §  25.1035  if  the  overlap  intensity  in 
Area  A  is  not  more  than  10  percent  of 
peak  position  light  intensity  and  the 
overlap  intensity  in  Area  B  is  not  more 
than  2.5  percoit  of  peak  position  light 
intensity. 

[Revision  note:  Combines  i 1 4b .634  and 
4b.634-l] 


§  25.1031  Minimum  intensities  in  the 
horizontal  plane  of  forward  and  rear 
position  lights. 


Dihedral  angle  (Ught  in¬ 
volved) 

Angle  from 
right  or  left  of 
toigitudinal 
axis,  measured 
from  dead 
ahead 

Intensity 

(candles) 

L  and  R  (forward  red  and 

[  0®  to  10® _ 

40 

green). 

PO®  to  20® . 

SO 

[20®  to  no® _ 

6 

A  (Rear  white) _ 

no®  to  180°.... 

20 

[Revision  note:  Based  on  figure  4b-18] 


§  25.1033  Minimum  intensities  in  any 
vertical  plane  of  forward  and  rear 
position  lights. 

Angle  above  or  below  horizontal  Intensity 


O- - -  1.00/. 

0*  to  6“ _ _ _  0.90/. 

6®  to  10® _ - _  OJBOI. 

10®  to  16® _  0.70/. 

16®  to  20® _  050/. 

20®  to  SO® .  050  /. 

30®  to  40® _ 0.10/. 

40®  to  90® _  056/. 


[Revision  note:  Based  on  figure  ti>-19] 


§  25.1035  Maximum  intensities  in  over¬ 
lapping  beauM  of  forward  and  rear 
poaitkm  14^ts. 


Overlaps 

Maximum  intensity 

Area  A® 

Area 

(candles) 

(candles) 

Oiem  in  dihedral  angle  L _ 

10 

1 

1 

1 

1 

Red  In  dihedral  angle  R _ _ _ 

10 

Green  in  dihedral  angle  A  _  _  _  . 

5 

Red  in  dihedral  angle  A. 

6 

Rear  white  in  dihedral  angle  £.... 

6 

Rear  white  in  dihedral  an^  R _ 

6 

1 

*Aiea  A  includes  all  directions  in  tbe  adjacent  dihedral 
angle  that  pass  through  the  light  source  and  that  inter¬ 
sect  the  common  boundary  plane  at  more  than  10  deerees 
but  less  than  20  d^rees. 

••Area  B  includes  all  directions  in  the  adjacent  dihedral 
angle  that  pass  through  the  light  source  and  that  inter¬ 
sect  the  common  boundary  plane  at  more  than  20  degrees. 

[Revision  note:  Based  on  figure  4b-20] 

§  25.10^7  Position  light  color  specifica¬ 
tions. 

The  colors  of  the  position  lights  must 
conform  to  the  following  chromaticity 
coordinates  of  the  International  Com¬ 
mission  on  Bliunination : 

(a)  Aviation  red. 

y  is  not  greater  than  0536. 

z  U  not  greater  than  0.002. 

(b)  Aviation  green. 

X  is  not  greater  than  0.440— 0520y. 

X  is  not  greater  than  y— 0.170. 

y  is  not  less  than  0.390— 0.170x. 

(c)  Aviation  white. 

X  is  not  less  than  0560. 

X  is  not  greater  than  0.640. 

y— Vo  i*  “ot  numerically  greater  than  0.01, 
ye  being  the  y  coordinate  of  the  Plandkian 
radiator  lor  which  Xq=x. 

[Revision  note;  Based  on  f  te.636] 

§  25.1039  Riding  light. 

(a)  When  a  riding  (anchor)  light  is 
required  for  a  seaplane  or  amphibian,  it 
must  be  able  to  show  a  white  light  for  at 
least  two  miles  at  night  under  clear  at- 
mosifiieric  conditions. 

(b)  The  riding  light  must  be  installed 
SO'  that  it  shows  the  maximum  imbroken 
light  practicable  when  the  seaplane  or 
amphibian  is  moored  or  drifting  on  the 
water.  Externally  ^himg  lights  may  be 
used. 

[Revision  note:  Based  on  S  4b.636] 

§  25.1041  Anticollisicm  light  system. 

The  ain^ane  must  have  an  anticolli¬ 
sion  light  system  consisting  of  one  or 
more  approved  anticollision  lights.  The 
anticollision  lights  must  be  located  where 
the  onitted  light  will  not  be  detrimental 
to  the  crew’s  vision  and  will  not  detract 
trom  the  conspicuity  of  the  position 
lights.  The  system  must  conform  to  the 
following  requirements: 

(a)  Field  of  coverage.  The  system 
must  consist  of  a  light  or  lights  that  will 
afford  coverage  of  all  vital  areas  around 
the  airplane  considering  its  physical 
conflguration  and  its  flight  character¬ 
istics.  The  fleld  of  coverage  must  extend 
in  all  directkms  within  30”  above  and  30” 
below  the  horizontal  plane  of  the  air- 


FEDERAL  REGISTER 


7217 


Tuesday i  June  2,  1964 


plane,  except  that  a  solid  angle  or  angles 
of  obstructed  visibility  totaling  not  more 
than  0.03  steradlans  is  allowable  within 
a  solid  angle  equal  to  0.15  stereulians  cen> 
tered  about  the  longitudinal  axis  in  the 
rearward  direction. 

(b)  Flashing  characteristics.  The 
system  (including  the  number  of  light 
sources,  beam  width,  speed  of  rotation, 
and  similar  characteristics)  must  be  ar¬ 
ranged  to  give  an  effective  flash  fre¬ 
quency  of  not  less  than  40  and  not  more 
than  100  cycles  per  minute.  The  effec¬ 
tive  flash  frequency  is  the  frequency  at 
which  the  airplane’s  complete  anticolli¬ 
sion  light  system  is  observed  from  a  dis¬ 
tance,  and  applies  to  all  sectors  of  light 
including  the  overlaps  that  might  exist 
when  the  system  consists  of  more  than 
one  light  source.  In  overlaps,  flash  fre¬ 
quencies  above  100  cycles  per  minute, 
but  not  above  180  cycles  per  minute,  are 
allowable. 

(c)  Color.  The  color  of  the  anticolli¬ 
sion  lights  must  be  aviation  red,  in  ac¬ 
cordance  with  the  speciflcations  of 
125.1037(a). 

(d)  Light  intensity.  The  minimum 
light  intensities  in  sJl  vertical  planes, 
measured  with  the  red  Alter  and  ex¬ 
pressed  in  term  of  “effective  intensities” 


are  as  follows: 

(1) 

Effectioe 

Angle  above  or  below  intensity 

horizontal  plane  (candles) 

CtoS® _ 100 

6»tol0<> . 60 

10‘to20<> . . .  20 

WtoSO® . . .  10 


(2)  The  following  relation  is  assumed; 

_ 

where— 

/e=effectlve  intensity  (candles); 

l{t)  =  instantaneous  intensity  as  a  fimc- 
tion  of  time;  and 

<2— fi=fla8h  time  interval  (seconds) . 

[Revision  note:  Combines  §  4b .637  and  figure 
41>-27] 

SAnry  EQxnPMEirr 
§  25.1051  Ice  protection. 

(a)  If  compliance  with  the  provisions 
of  this  section  is  shown,  the  type  cer¬ 
tificate  will  include  certiflcation  with  ice 
protection  provisions. 

(b)  To  be  eligible  for  certiflcation  with 
Ice  protection  provisions,  the  airplane 
must  be  able  to  safely  operate  in  con¬ 
tinuous  maximum  and  intermittent  max¬ 
imum  icing  conditions  determined  in  ac¬ 
cordance  with  Appendix  C.  An  analysis 
must  be  performed  to  establish,  on  the 
basis  of  the  airplane’s  operational  needs, 
the  adequacy  of  the  ice  protection  sys¬ 
tem  for  the  various  components  of  the 
airplane. 

(c)  In  addition  to  the  analysis  and 
physical  evaluation  prescribed  by  para¬ 
graph  (b)  of  this  section,  the  effective¬ 
ness  of  the  ice  protection  system  and  its 
components  must  be  shown  by — 

(1)  Laboratory  dry  air  or  simulated 
tests,  or  a  combination  of  both,  of 
the  components  or  models  of  the  com¬ 
ponents; 
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(2)  Flight  dry  air  tests  of  the  ice  pro¬ 
tection  system  as  a  whole,  or  of  its  in¬ 
dividual  components; 

(3)  FTight  tests  of  the  airplane  or  its 
components  in  measured  simiflated  icing 
conditions;  or 

(4)  Flight  tests  of  the  airplane  in 
measured  natural  atmospheric  icing 
conditions. 

(d)  The  recommended  procedures  for 
the  use  of  the  ice  protection  equipment 
must  be  recorded  in  the  Airplane  Flight 
Manual. 

(e)  For  turbine  engine  powered  air¬ 
planes,  the  ice  protection  provisions  of 
this  section  are  considered  to  be  appli¬ 
cable  primarily  to  the  airframe.  For  the 
powerplant  installation,  certain  addi¬ 
tional  provisions  of  Subpart  E  of  this 
part  may  be  found  applicable. 

[Revision  note:  Based  on  §  4b. 640] 

§  25.1055  Flare  installation. 

(a)  Parachute  flares  must  be  releas¬ 
able  from  the  pilot  compartment  and 
must  be  installed  in  a  manner  that  mini¬ 
mizes  the  probability  of  accidental  dis¬ 
charge. 

(b)  It  must  be  shown  in  a  flight  test 
that  the  flare  installation  can  eject  flares 
without  hazard  to  the  airplane  and  its 
occupants.  If  ejection  of  the  flares  in¬ 
volves  recoil  loads,  structural  provisions 
for  these  loads  must  be  made. 

[Revision  note:  Based  on  §  4b .642] 

§  25.1057  Safety  belts. 

Safety  belts  must  be  approved.  The 
rated  strength  of  the  safety  belt  may  not 
be  less  than  that  required  to  withstand 
the  ultimate  load  factors  specified  in 
§  25.331(a),  considering  the  dimen¬ 
sional  characteristics  of  the  safety  belt 
installation  for  the  specific  seat  or  berth 
arrangement.  Safety  belts  must  be  at¬ 
tached  so  that  no  part  of  the  anchorage 
will  fail  at  a  load  lower  than  that  which 
would  result  from  the  application  of 
ultimate  load  factors  equal  to  those  spec¬ 
ified  in  §  25.331(a),  multiplied  by  a  fac¬ 
tor  of  1.33.  This  factor  must  be  used 
instead  of  the  fitting  factor  prescribed 
in  §  25.411.  The  forward  load  factor 
need  not  be  applied  to  safety  belts  for 
berths. 

[Revision  note:  Based  on  §  4b.643] 

§  25.1059  Safety  belt  signal. 

If  the  airplane  has  a  means  to  indicate 
to  the  passengers  when  seat  belts  should 
be  fastened,  the  means  must  be  installed 
so  that  it  can  be  operated  from  either 
pilot’s  seat. 

[Revision  note:  Based  on  S  4b .644] 

§  25.1061  Ditching  equipment. 

(a)  Ditching  equipment  used  in  air¬ 
planes  to  be  certificated  for  ditching  in 
accordance  with  §  25.531  and  operated  in 
accordance  with  the  rules  of  this  chapter, 
must  meet  the  following  requirements: 

(1)  Life  rafts  must  be  approved.  In 
addition,  the  buoyancy  and  seating  ca¬ 
pacity  of  the  rafts  above  the  rated 
capacity  must  be  large  enough  (or  there 
must  be  enough  additional  rafts)  to  ac¬ 
commodate  all  occupants  of  the  airplane 
if  one  llferaft  of  the  largest  rated  ca¬ 
pacity  on  board  is  lost.  Each  llferaft 


must  have  a  trailing  line  and  a  static 
line.  The  static  line  must  hold  the  raft 
near  the  airplane  and  release  it  if  the 
airplane  becomes  totally  submerged. 
Each  raft  must  be  marked  with  obvious 
operating  instructions. 

(2)  Approved  survival  equipment  must 
be  attached  to  each  llferaft  and  must 
be  marked  for  identification  and  for 
method  of  operation. 

(3)  There  must  be  an  approved  long- 
range  signaling  device,  for  use  in  one  of 
the  liferafts. 

(4)  Life  preservers  must  be  approved. 
In  addition,  they  must  be  reversible  and 
must  be  marked  with  obvious  operating 
instructions. 

(b)  If  the  airplane  does  not  have  life 
preservers  that  meet  the  requirements 
of  paragraph  (a)  (4)  of  this  section,  it 
must  have  an  approved  flotation  means 
for  each  occupant.  This  flotation  means 
must  be  within  easy  reach  of  each  seated 
occupant  and  must  be  readily  removable 
fr(Hn  the  airplane. 

[Revision  note:  Ck>niblnes  §S  4b.645  (less  (e) ) 
and  4b.647] 

§  25.1063  Stowage  of  safety  equipmenL 

(a)  All  prescribed  safety  equipment 
to  be  used  in  emergencies  must  stowed 
so  that — 

(1)  It  is  directly  accessible; 

(2)  Its  location  is  obvious;  and 

(3)  It  is  protected  from  inadvertent 
damage. 

(b)  The  stowage  provisions  must  be 
conspicuously  marked  to  identify  the 
contents  and  facilitate  removal  of  the 
equipment.  In  addition,  the  following 
applies: 

(1)  ’The  stowage  provisions  for  the 
emergency  exit  means  required  by 
§  25.543(e)  must  be  at  the  exits  that  they 
are  intended  to  serve. 

(2)  The  stowage  provisions  for  the 
liferafts  described  in  §  25.1061(a)  must 
accomodate  a  sufficient  number  of  rafts 
for  the  maximum  number  of  occupants 
for  which  certification  for  ditching  is 
requested.  Stowage  must  be  near  exits 
through  which  the  rafts  can  be  launched 
during  an  unplanned  ditching.  Rafts 
automatically  or  remotely  released  out¬ 
side  of  the  airplane  must  be  attached  to 
the  airplane  by  means  of  the  static  line 
prescribed  in  §  25.1061  (a) . 

(3)  The  stowage  provisions  for  the 
long-range  signalling  device  required  by 
§  25.1061  (c)  must  be  near  an  exit  that  is 
available  during  an  unplanned  ditching. 

(4)  The  stowage  provisions  for  life 
preservers  described  in  §  25.1061(a)  (4) 
must  accommodate  one  life  preserver  for 
each  occupant  for  which  certification  for 
ditching  is  requested.  The  stowage  pro¬ 
visions  must  be  located  so  that  a  life  pre¬ 
server  is  within  easy  reach  of  each  seated 
occupant. 

(5)  For  airplanes  to  be  certificated  for 
ditching  in  accordance  with  §  25.531, 
there  must  be  provisions  to  store  life 
lines.  These  provisions  mu^  allow  one 
life  line  to  be  attached  to  each  side  of 
the  fuselage  and  must  be  arranged  to 
allow  the  life  lines  to  be  used  to  enable 
the  occupants  to  stay  on  the  wing  after 
ditching. 

[Revision  note:  Combines  §S4b.645(e)  and 
4b.646] 
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MZSCXLLANIOns  EQUIPMENT 

§  25.1071  Radio  and  electronic  equip¬ 
ment. 

(a)  In  showing  compliance  with  8  25.» 
949  (a)  and  (b)  with  respect  to  radio  and 
electronic  equipment  and  their  installa¬ 
tions,  critical  environmental  conditions 
must  be  considered. 

(b)  Radio  and  electronic  equipment 
must  be  supplied  with  power  under  the 
provisions  of  8  25.1005(c). 

(c)  Radio  and  electronic  equipment, 
controls,  and  wiring  must  be  installed  so 
that  operation  of  any  one  unit  or  sysj^m 
of  units  will  not  adversely  affect  the 
simultaneous  operation  of  any  other 
radio  or  electronic  unit  or  system  of 
units  required  by  this  chapter. 

[Revision  note:  Based  on  {  4b.650] 

§  25.1073  Oxygen  equipment  and  sup¬ 
ply. 

If  the  airplane  is  to  be  certificated  for 
use  with  oxygen  equipment,  the  equip¬ 
ment  must  conform  to  the  requirements 
of  this  section  and  88  25.1075  through 
25.1087.  The  installed  oxygen  system 
must  be  free  from  hazards  in  itself,  in 
its  method  of  operation,  and  in  its  effect 
upon  other  components  of  the  airplane. 
There  must  be  a  means  to  enable  the 
crew  to  readily  determine,  during  fiight, 
the  quantity  of  oxygen  available  in  each 
source  of  supply.  The  oxygen  fiow  rate 
and  the  oxygen  equipment  for  airplanes 
for  which  certification  for  operation 
above  40,000  feet  is  requested  must  be 
approved. 

[Revision  note:  Based  on  S4b.661(a)] 

§  25.1075  Minimum  nuiss  flow  of  sup¬ 
plemental  oxygen. 

The  minimum  required  mass  fiow  of 
supplemental  oxygen  per  person,  at 
various  cabin  pressme  altitudes,  must 
meet  the  following  requirements: 

(a)  If  continuous  fiow  equipment  is 
installed  for  use  by  flight  crewmembers, 
the  minimum  mass  flow  of  supplemental 
oxygen  required  for  each  crewmember 
may  not  be  less  than  the  flow  required 
to  maintain,  during  inspiration,  a  mean 
tracheal  oxygen  partial  pressure  of  149 
mm.  Hg.  when  breathing  15  liters  per 
minute,  DTPS,  and  with  a  maximum 
tidal  volume  of  700  cc.  with  a  constant 
time  interval  between  respirations. 

(b)  If  demand  equipment  is  installed 
for  use  by  flight  crewmembers,  the 
minimum  mass  flow  of  supplemented 
oxygen  required  for  each  crewmember 
may  not  be  less  than  the  flow  required 
to  maintain,  during  inspiration,  a  mean 
tracheal  oxygen  partial  pressure  of  122 
mm.  Hg.,  up  to  and  including  a  cabin 
pressure  altitude  of  35,000  feet,  and  95 
percent  oxygen  between  cabin  pressure 
altitudes  of  35,000  and  40,000  feet,  when 
breathing  20  liters  per  minute  BTPS.  In 
addition,  there  must  be  provisions  to 
allow  the  crew  to  use  undiluted  oxygen 
at  their  discretion. 

(c)  For  passengers  and  cabin  attend¬ 
ants,  the  minimum  mass  flow  of  supple¬ 
mental  oxygen  required  for  each  person 
at  various  cabin  pressure  altitudes  may 
not  be  less  than  the  flow  required  to 
maintain,  during  inspiration  and  while 


using  the  oxygen  equipment  (including 
masks)  provided,  the  following  mean 
tracheal  oxygen  partial  pressures: 

(1)  At  cabin  pressure  altitudes  above 
10,000  feet  up  to  and  including  18,500 
feet,  a  mean  tracheal  oxygen  partial 
pressure  of  100  mm.  Hg.  when  breathing 
15  liters  per  minute,  BTPS,  and  with  a 
tidal  volume  of  700  cc.  with  a  constant 
time  interval  between  respirations. 

(2)  At  cabin  pressure  altitudes  above 
18,500  feet  up  to  and  including  40,000 
feet,  a  mean  tracheal  oxygen  partial 
pressure  of  83.8  mm.  Hg.  when  breathing 
30  liters  per  minute,  BTPS,  and  with  a 
tidal  volume  of  1,100  cc.  with  a  constant 
time  interval  between  respirations. 

(d)  If  first-aid  oxygen  equipment  is 
installed,  the  minimum  mass  flow  of 
oxygen  to  each  user  may  not  be  less  than 
four  liters  per  minute,  STPD.  However, 
there  may  be  a  means  to  decrease  this 
flow  to  not  less  than  two  liters  per  min¬ 
ute,  STPD,  at  any  cabin  altitude.  The 
quantity  of  oxygen  required  is  bas^  upon 
an  average  flow  rate  of  three  liters  per 
minute  per  person  for  whom  first-aid 
oxygen  is  required. 

(e)  If  portable  oxygen  equipment  is  in¬ 
stalled  for  use  by  crewmembers,  the 
minimum  mass  flow  of  supplemental 
oxygen  is  the  same  as  specified  in  para¬ 
graph  (a)  or  (b)  of  this  section,  which¬ 
ever  is  applicable. 

[Revision  note:  Based  on  |  4b.661(b)  ] 

§  25.1077  Equipment  standards  for  the 
oxygen  distributing  system. 

(a)  When  oxygen  is  supplied  to  both 
crew  and  passengers,  the  distribution  sys¬ 
tem  must  be  designed  for  either — 

(1)  A  source  of  supply  for  the  flight 
crew  on  duty  and  a  separate  source  for 
the  passengers  and  other  crewmembers; 
or 

(2)  A  common  source  of  supply  with 
means  to  separately  reserve  the  mini¬ 
mum  supply  required  by  the  flight  crew 
on  duty. 

(b)  Portable  walk-aroimd  oxygen 
units  of  the  continuous  flow,  diluter- 
demand,  and  straight  demand  ts^es  may 
be  used  to  satisfy  any  of  the  crew  or  pas¬ 
senger  breathing  requirements. 

[Revision  note:  Combines  S§  4b .651(c)  and 
4b.661-5(a)] 

§  25.1079  Equipment  standards  for 
oxygen  dispensing  units. 

If  oxygen  dispensii^  units  are  in¬ 
stalled,  they  must  conform  to  the  pro¬ 
visions  of  paragraphs  (a),  (b),  and  (c) 
of  this  section. 

(a)  There  must  be  an  individual  dis¬ 
pensing  unit  for  each  occupant  for  whom 
supplemental  oxygen  is  to  be  supplied. 
Units  must  be  designed  to  cover  the  nose 
and  mouth  and  must  be  equipped  with  a 
suitable  means  to  retain  the  unit  in  posi¬ 
tion  on  the  face.  Flight  crew  masks  for 
supplemental  oxygen  must  have  provi¬ 
sions  for  the  use  of  communication 
equipment. 

(b)  Airplanes  for  which  certification 
for  operation  up  to  and  including  25,000 
feet  is  requested  must  have  available  to, 
and  within  reach  of,  each  flight  crew¬ 
member  an  oxygen  supply  terminal  and 
unit  of  oxygen  dispensing  equipment  for 


the  immediate  use  of  oxygen  by  the 
crewmember.  For  all  other  occupants, 
the  supply  terminals  and  dispensing 
equipment  must  be  located  to  allow  the 
use  of  oxygen  as  required  by  the  regu¬ 
lations  in  this  chapter. 

(c)  Airplanes  for  which  certification 
for  operation  above  25,000  feet  is  re¬ 
quested  must  have  oxygen  dispensing 
equipment  meeting  the  following  re¬ 
quirements: 

(1)  There  must  be  an  oxygen  dispens¬ 
ing  unit  connected  to  oxygen  supply  ter¬ 
minals  inunediately  available  to  each 
occupant,  wherever  seated.  In  addition, 
in  airplanes  for  which  certification  for 
operation  above  30,000  feet  is  requested, 
the  dispensing  units  providing  the  re¬ 
quired  oxygen  flow  rate  must  be  auto¬ 
matically  presented  to  the  occupants. 
The  total  number  of  dispensing  units 
and  outlets  must  exceed  the  number  of 
seats  by  at  least  10  percent.  The  extra 
units  must  be  as  uniformly  distributed 
throughout  the  cabin  as  practicable. 

(2)  Crewmembers  on  flight  deck  duty 
must  be  provided  with  demand  equip¬ 
ment.  In  addition,  there  most  be  an 
oxygen  dispensing  imit,  connected  to  an 
oxygen  supply  termini,  immediately 
available  to  each  flight  crewmember 
when  seated  at  his  station. 

(3)  There  must  be  at  least  two  outlets 
and  units  of  dispensing  equipment  of  a 
type  similar  to  that  required  by  subpara¬ 
graph  (1)  of  this  paragraph  in — 

(i)  Each  washroom;  and 

(ii)  Each  lavatory,  if  separate  from 
the  washroom. 

(4)  Portable  oxygen  equipment  must 
be  immediately  available  for  each  cabin 
attendant. 

[Revision  note:  Based  on  S4b.651(d)] 

§  25.1081  Means  for  determining  use 
of  oxygen. 

The  airplane  must  have  a  means  to 
enable  the  crew  to  determine  if  oxygen 
is  being  delivered  to  the  dispensing 
equipment. 

[Revision  note:  Based  on  §4b.661(e)] 

§  25.1083  Fire  protection  for  oxygen 
equipment. 

(a)  Oxygen  equipment  and  lines  may 
not  be  in  any  designated  fire  zone. 

(b)  Oxygen  equipment  and  lines  must 
be  protected  from  heat  that  may  be 
generated  in,  or  escape  from,  any  desig¬ 
nated  fire  zone. 

(c)  Oxygen  equipment  and  lines  must 
be  installed  so  that  escaping  oxygen  can¬ 
not  cause  Ignition  of  grease,  fluids,  or 
vapor  accumulations  that  are  likely  to 
be  present  in  normal  operation  or  as  a 
result  of  failure  or  malfunctioning  of  any 
system. 

[Revision  note:  Based  on  S4b.651(f)] 

§  25.1085  Protection  of  oxygen  equip¬ 
ment  from  rapture. 

Oxygen  pressure  tanks,  and  lines  be¬ 
tween  tonks  and  the  shutoff  means,  must 
be  protected  from  the  effects  of  unsafe 
temperatures.  In  addition,  they  must  be 
located  where  the  probability  and  haz¬ 
ards  of  rupture  in  a  crash  landing  are 
minimized. 

[Revision  note:  Based  on  §4b.661(g)l 
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§  25>1087  Protective  breathing  equip¬ 
ment. 

(a)  If  protective  breathing  equip¬ 
ment  is  installed,  it  must  be  designed  to 
prot^  the  flight  crew  from  the  effects 
of  smoke,  carbon  dioxide,  and  other 
harmful  gases  while  on  flight  deck  duty 
and  while  combating  fires  in  cargo  com¬ 
partments.  In  addition,  the  protective 
breathing  equipment  and  the  necessary 
supply  of  oxygen  must  be  designed  to 
meet  the  following  requirements: 

(1)  The  protective  breathing  equip¬ 
ment  includes  masks  covering  the  eyes, 
nose,  and  mouth,  or  only  the  nose  and 
mouth  if  there  is  accessory  equipment 
to  protect  the  eyes.  The  equipment, 
while  in  use,  must  allow  the  flight  crew 
to  use  ttie  radio  equipment  and  to  com¬ 
municate  with  each  other,  while  at  their 
assigned  duty  stations.  The  part  of  the 
equipment  protecting  the  eyes  may  not 
cause  any  appreciable  adverse  effect  on 
vision  and  must  allow  corrective  glasses 
to  be  worn. 

(2)  There  must  be  a  supply  of  protec-  [Revision  note:  Based  on  §  4b.654] 
tire  oxygen  of  15-minute  duration,  at 
a  pressure  altitude  of  8,000  feet  and  a 
re£q)iratory  minute  volume  of  30  liters 
per  minute  BTPD,  for  each  crewmem¬ 
ber.  If  a  demand  type  oxygen  system  is 
used,  a  supply  of  300  liters  of  free  oxygen 
at  70“  P.  and  760  mm.  Hg.  pressure  is 
considered  to  be  of  15-minute  duration 
at  the  prescribed  altitude  and  minute 
volume.  If  a  continuous  flow  protec-  s  25.1095 
tive  breathing  system  is  used  (including 
a  mask  with  a  standard  rebreather  bag) 
a  flow  rate  of  60  liters  per  minute  at 
8,000  feet  (45  liters  per  minute  at  sea 
level)  and  a  supply  of  600  liters  of  free 
oxygen  at  70“  F.  and  760  mm.  Hg.  pres¬ 
sure  is  considered  to  be  of  15-minute 
duration  at  prescribed  altitude  and  min¬ 
ute  volume.  BTPD  refers  to  body  tem¬ 
perature  conditions  (that  is,  37“  C.,  at 
ambient  pressure,  dry). 

(b)  Portable  protective  breathing 
units  of  the  demand  or  continuous  flow 
type  may  be  used  instead  of  a  fixed  pro¬ 
tective  breathing  system. 

(Revision  note:  Combines  §S4b.651(h)  and  o 
4b.651-2(c)]  &  25.1097 

§25.1089  Hydraulic  systems;  strength. 

(a)  All  elements  of  the  hydraulic  sys¬ 
tem  must  be  designed  to  withstand,  with¬ 
out  detrimental  permanent  deformation, 
all  structural  loads  that  may  be  im¬ 
posed  simultaneously  with  the  maximiun 
hydraulic  loads  occurring  in  operation. 

(b)  All  elements  of  the  hydraulic  sys¬ 
tem  must  be  tested  to  a  proof  pressure 
of  1.5  times  the  maximum  pressure  that 
the  part  will  be  subjected  to  in  normal 
operation.  No  part  of  the  hydraulic 
system  may  fail,  malfunction,  or  suffer 
detrimental  deformation,  during  this 
test. 

(c)  Individual  hydraulic  system  ele¬ 
ments  must  be  designed  to  withstand 
pressures,  that  are  sufficiently  above  the 
Pressures  prescribed  in  paragraph  (b)  of 
this  section,  to  safeguard  against  rupture 
under  service  conditions. 

[Revision  note:  Based  on  §'4b.653] 

§  25.1091  Hydraulic  systems ;  design. 

(a)  The  airplane  must  have  a  means 
w  mdicate  the  pressure  in  each  main  [Revision  note:  Based  on  i  4b.700] 


hydraulic  powei^  systenL  In  addition.  Operating  IlDutations 

the  airplane  must  have  means  to  ensure  e  nr  n ev  _ j 

that  pressures  in  any  part  of  the  i>ystem  §**•“*>  A,r.pe*d  l..n.f.i.on.s  genend. 
Will  not  exceed  a  safe  limit  above  the  H  airspeed  limitations  are  a  function 
Tnayimiim  operating  pressure  of  the  sys-  of  weight,  weight  distribution,  altitude, 
tern  and  to  prevent  excessive  pressures  or  Mach  number,  the  values  correspond- 
resulting  from  fluid  volumetric  changes  ing  to  all  critical  combinations  of  these 
in  all  lines  that  are  likely  to  remain  values  must  be  established, 
closed  long  enough  for  this  kind  of  [Revision  note:  Based  on  f  4b.7l0] 
change  to  occur.  In  addition,  the  pos-  „  «r  nro  •  •  i*  . 

sible  occurrence  of  detrimental  transient  §  Maximum  operating  limit 

(surge)  pressures  during  operation  must  speed. 

be  considered.  (a)  The  maximum  operating  limit 

(b)  Hydraulic  lines,  fittings,  and  com-  speed  — airspeed  or  Mach 

ponents  must  be  installed,  and  supported,  number,  whichever  is  critical  at  a  par- 
to  prevent  excessive  vibration  and  to  ticular  altitude)  is  a  speed  that  may  not 
withstand  inertia  loads.  Elements  of  the  be  deliberately  exceeded  in  any  regime  of 
installation  must  be  protected  from  flight  (climb,  cruise,  or  descent) ,  unless 
abrasion,  corrosion,  and  mechanical  a  higher  speed  is  authorized  for  flight  test 
damage.  or  pilot  training  operations.  Vjiq/M^q 

(c)  Rexible  hose,  or  other  means  of  must  be  established  so  that  it  is  not 

providing  flexibility,  must  be  used  to  con-  greater  than  the  design  cruising  speed 
nect  points  in  a  hydraulic  fluid  line  be-  y  and  so  that  it  is  sufficiently  below 
tween  wWch  there  is  relative  moUon  or  y  „  Vr,,/M„  to  make  it  highly 
differenUal  vibration.  _ _ ..  —f, ... 


§  25.1093  Hydraulic  system  fire  protec-  The  spee^ 
tion.  and  V^/il 

If  a  flammable  type  hydraulic  fluid  is  termined 
used,  the  hydraulic  system  must  conform  ^b)  of  thi 
to  the  provisions  of  §§  25.591,  25.873, 

25.875,  and  25.877.  sary  in  tt 

cordance 

[Revision  note:  Based  on  §  4b.655]  191)  •  and 

Vacuum  systems.  (2)  Gn 

(a)  In  addition  to  the  normal  pressure 

relief,  the  airplane  must  have  a  means  Vjyp/Mj^p,. 
to  automatically  relieve  the  pressure  in  (b)  Th 
the  discharge  lines  from  the  vsujuum  greater  ol 
pump,  if  the  delivery  temperature  of  the  cordance 
air  reaches  an  unsafe  value.  (2)  of  thi 

(b)  Vacuum  system  lines,  and  fittings,  (i)  Frc 

on  the  discharge  side  of  the  pump  that  stabilized 
might  contain  flammable  vapors  or  assume 
fluids,  must  meet  the  provisions  of  §  25.-  ©nds  alon 
877  if  they  are  in  a  designated  fire  zone,  the  initia 
Other  vacuum  system  components  in  load  fa( 
designated  fire  zones  must  be  fire-  crement) 
resistant.  in  this  ir 

[Revision  note:  Based  on  S  4b .658]  reliable  < 

Draining  of  fluids  subject  to 

is  hhUate 

If  fluids  subject  to  freezing  may  be  tion  and 
drained  overboard  either  in  flight  or  dur-  devices  m 
ing  ground  operation,  the  drains  must  be  (2)  Th 
designed  and  located  to  prevent  the  for-  be  enoug 
mation  of  ice  on  the  airplane  as  a  result  variations 
of  the  drainage.  penetrati< 

[Revision  note:  Based  on  §  4b.660]  and  for  il 

productio 

Subpart  G — Operating  Limitaitons  may  be  cc 
and  Information  However, 

§  25.1141  General. 

_  may  not  1 

(a)  The  operating  lunitations  listed  in  ^  , 

§§25.1151  through  25.1177  must  be  es- 
tablished  as  prescribed  in  this  part.  §  25.1155 

(b)  The  operating  limitations  and  any 
other  information  that  is  necessary  for  ^ 
safe  operation  of  the  airplane  must  be — 

(1)  Recorded  in  the  Airplane  Flight  , 

Manual;  §  25.203(1 

(2)  Expressed  as  markings  and  plac-  [Revision 
ards;  and 

(3)  Made  available  by  any  other  means  §  25.1157 

that  will  convey  the  information  to  the  The  es 
crewmembers.  mas 
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|{  25^03 (a)  and  25.213,  for  the  corre¬ 
sponding  flap  positions  and  engine  pow¬ 
ers. 

[Revision  note:  Based  on  1 4b.714] 

§25.1159  Landing  gear  operating 
speed. 

The  established  landing  gear  operating 
speed  may  not  exceed  the  speed  at 
which  it  is  safe  to  extend  or  retract  the 
landing  gear,  as  limited  by  design  (in 
accordance  with  §  25.471)  or  by  flight 
characteristics. 

[Revision  note:  Based  on  i  4b.716] 

§  25.1161  Landing  gear  extended  speed. 

The  established  landing  gear  extended 
speed,  may  not  exceed  the  speed  at 
which  it  has  been  shown  that  the  air¬ 
plane  can  be  safely  flown  with  the  land¬ 
ing  gear  secured  in  the  fully  extended 
position,  and  for  which  the  structure  him 
been  proven  in  accordance  with  fi  25.471. 
[Revision  note:  Based  on  S  4b.716] 

§  25.1163  Minimum  control  speed. 

The  minimum  control  speed  is 
determined  in  accordance  with  S  25.107. 
[Revision  note:  Based  on  I  4b.717] 

§25.1165  Powerplant  limitations. 

(a)  The  following  powerplant  limita¬ 
tions  must  be  established: 

(1)  For  takeoff  operation — 

(1)  The  maximum  rotational  speed 
(rpm) ; 

(li)  The  maximum  allowable  manifold 
pressure  (for  reciprocating  engines) ; 

(iii)  The  maximum  allowable  gas  tem¬ 
perature  (for  turbine  engines) ; 

(iv)  The  time  limit  for  the  use  of  the 
power  or  thrust  that  corresponds  to  the 
values  established  in  subdivisions  (i) 
through  (iii)  of  this  subparagraph; 

(V)  The  maximum  allowable  cylinder 
head  (as  applicable)  and  oil  tempera¬ 
tures  if  the  time  limit  established  in  sub¬ 
division  (iv)  of  this  paragraph  exceeds 
two  minutes;  and 

(Vi)  The  maximum  cylinder  head  (as 
applicable)  and  oil  temperatures  if  the 
maximum  cylinder  head  and  oil  tempera¬ 
tures  differ  from  the  maximum  limits  for 
continuous  operation. 

(2)  For  maximum  continuous  opera¬ 
tion — 

(i)  Maximum  rotational  speed  (rpm) ; 

(ii)  The  maximum  allowable  manifold 
pressiire;  and 

(iii>  The  maximum  allowable  cylinder 
head,  oil.  and  gas  t^peratures. 

(3)  For  fuel  grade  or  designation,  the 
minimum  fuel  grade  for  reciprocating 
engines  or  the  fuel  designation  for  tur¬ 
bine  engines,  required  for  the  operation 
of  the  engine  within  the  limitations  pre¬ 
scribed  in  subparagraphs  (1)  and  (2)  of 
this  paragraph. 

(4)  For  ambient  temperature  limita¬ 
tions,  the  maximum  ambient  atmos¬ 
pheric  temperature  at  which  compliance 
with  the  cooling  provisions  of  SS  25.781 
through  25.787  is  established. 

(b)  No  powerplant  limitation  estab¬ 
lished  imder  this  section  may  exceed  any 
corresponding  limit  established  as  a  part 
of  the  tsrpe  certiflcation  of  the  engine  or 
propeller  used. 

[Revision  note:  Based  on  I  4b.718] 


§  25.1167  AirpUne  weight,  center  of 
gravity,  and  weight  mst^ntion  lim¬ 
itations. 

The  airplane  weight,  center  of  gravity, 
and  weight  distribution,  limitations  are 
those  prescribed  in  §§  25.13  through 
25.17.  If  certiflcation  for  more  than  one 
center  of  gravity  range  is  requested,  the 
appropriate  limitations,  with  regard  to 
weight  and  loading  procedures,  for  each 
separate  center  of  gravity  range,  must  be 
recorded  in  the  Airplane  Right  Manual. 
[Revision  note:  Based  on  f  4b.719] 

§  25.1169  Minimum  flight  crew. 

The  minimum  flight  crew  is  estab¬ 
lished  by  the  Administrator  as  that  num¬ 
ber  of  persons  that  he  flnds  necessary  for 
safety  in  the  operations  authorized  under 
§  25.1171.  This  flndlng  is  based  upon  the 
work  load  imposed  upon  individual  crew¬ 
members,  consideit^  the  accessibility 
and  the  ease  of  operation  of  all  neces¬ 
sary  controls  by  the  appropriate  crew¬ 
members. 

[Revision  note:  Based  on  §  4b.720] 

§  25.1171  Kinds  of  operation. 

The  kinds  of  operation  to  which  the 
airplane  is  limited  are  established  in  ac¬ 
cordance  with  the  equipment  installed 
and  with  the  terms  and  conditions  re¬ 
corded  in  t3npe  certiflcate. 

[Revision  note:  Based  on  S  4b.721] 

§  25.1173  Maximum  operating  altitude. 

The  maximum  altitude  up  to  which 
operation  is  allowed,  as  limited  by  flight, 
structural,  powerplant,  functional,  or 
equipment  characteristics,  must  be  es¬ 
tablished. 

[Revision  note:  Based  on  §4b.722] 

§  25.1175  Maneuvering  flight  load  fac¬ 
tors. 

Load  factor  limitations,  not  exceeding 
the  positive  limit  load  factors  deter¬ 
mined  from  the  maneuvering  diagram  in 
§  25.207(b) ,  must  be  established. 

[Revision  note:  Based  on  §  4b.723] 

§  25.1177  Additional  operating  limita¬ 
tions  for  turbine  engine  powered  air¬ 
planes. 

(a)  The  operation  limitations  for  tur¬ 
bine  engine  powered  airplanes  are  as 
follows: 

(1)  The  maximum  takeoff  weights  are 
the  weights  at  which  compliance  is 
shown  with  the  applicable  provisions  of 
this  Part  (including  the  takeoff  climb 
provisions  of  §  25.87  (a) ,  (b) ,  and  (c) , 
for  altitudes  and  ambient  temperatures) . 

(2)  The  maximum  landing  weights 
are  the  weights  at  which  compliance  is 
shown  with  the  applicable  provisions  of 
this  Part  (including  the  landing  and 
takeoff  climb  provisions  of  S§  25.85  and 
25.87  for  altitudes  and  ambient  tempera¬ 
tures). 

(3)  The  minimum  takeoff  distances 
are  the  distances  at  which  compliance 
is  shown  with  the  applicable  provisions 
of  this  Part  (including,  if  the  takeoff 
distance  includes  a  clearway,  the  accel- 
erate-stop  distance  provisions  of  §  25.75, 
and  the  takeoff  distance  and  takeoff  run 
provisions  of  §  25.79,  for  weights,  alti¬ 


tudes.  temperatures,  wind  components 
and  runway  gradients). 

(b)  The  applicant  must  select,  for 
turbine  engine  powered  airplanes,  the 
operation  limitations  for  all  variable  fac¬ 
tors  used  to  comply  with  this  Part. 

[Revision  note:  Based  on  i  4T.123(a)  ] 

Markings  and  Placards 

§  25.1191  Markings  and  placards;  gen- 
eraL 

Markings  and  placards  must  be  dis¬ 
played  in  conspicuous  places.  They 
must  be  constructed  so  that  they  are  not 
easily  erased,  disflgured,  or  obscured. 
Additional  information,  placards,  and  in¬ 
struments  markings,  with  a  direct  and 
important  bearing  on  safe  operation  may 
be  required  by  the  Administrator  because 
of  unusual  design,  operating,  or  handling 
characteristics. 

[Revision  note:  Based  on  §  4b.730] 

§  25.1193  Instrument  markings;  gen¬ 
eral. 

(a)  If  markings  are  on  the  cover  glass 
of  the  instrument,  there  must  be  provi¬ 
sions  to  maintain  the  correct  alignment 
of  the  glass  cover  with  the  face  of  the 
dial. 

(b)  Arcs  and  lines  must  be  of  sufficient 
width  and  must  be  clearly  visible  to  the 
pilot. 

[Revision  note:  Based  on  S  4b.731] 

§  25.1195  'Airspeed  limitation  informa¬ 
tion. 

The  airspeed  limitations  required  by 
§  25.1223(a)  must  be  shown  so  that  they 
can  be  easily  read  and  understood  by  the 
flight  crew. 

[Revision  note:  Based  on  S  4b.732] 

§  25.1197  Magnetic  direction  indicator. 

A  placard  that  contains  the  calibra¬ 
tion  of  the  instrument  in  a  level  ffight 
attitude  with  the  ermines  operating  and 
the  radio  receiver (s)  on  or  off  (state 
which),  must  be  installed  on  or  near 
the  magnetic  direction  indicator.  The 
calibration  readings  must  be  in  terms  of 
magnetic  headings  in  not  greater  than 
45°  increments. 

[Revision  note:  Based  on  S  4b.733] 

§  25.1199  Powerplant  instruments;  gen¬ 
eral. 

Required  powerplant  instruments  must 
be  marked  as  follows : 

(a)  The  maximum  and  the  minimum 
(if  applicable)  safe  operational  liniits 
must  be  marked  with  red  radial  lines. 

(b)  The  normal  operating  ranges  must 
be  marked  with  a  green  arc  not  extend¬ 
ing  beyond  the  maximum  and  minimum 
safe  operational  limits. 

(c)  The  takeoff  and  precautionary 
ranges  must  be  marked  with  a  yellow  arc. 

(d)  Engine  or  propeller  speed  ranges 
that  are  restricted  because  of  excessive 
vibration  stresses  must  be  marked  with 
red  arcs. 

[Revision  note:  Based  on  §  4b.734] 

§  25.1201  Oil  quantity  indicators. 

Oil  quantity  indicators  must  be  marked 
with  sufficient  increments  to  readily  and 
accurately  indicate  the  quantity  of  oil. 

[Revision  note:  Based  on  5  4b.736] 
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§  25>1203  Fuel  quantity  indicator. 

If  the  unusable  fuel  supply  for  any 
tank  exceeds  1  gallon  or  5  percent  of  the 
tank  capacity,  whichever  is  greater,  a 
red  arc.  extending  from  the  calibrated 
zero  reading  to  the  lowest  reading  ob¬ 
tainable  in  the  level  flight  attitude,  must 
be  marked  on  the  indicator.  A  notation 
in  the  Airplane  Flight  Manual,  to  indi¬ 
cate  that  the  fuel  remaining  in  the  tank 
when  the  quantity  indicator  reaches  zero 
Is  not  usable  in  flight,  must  be  made. 
[Revision  note:  Based  on  §  4b.736] 

§  25.1205  C<mtrol  markings. 

With  the  exception  of  primary  flight 
controls  and  other  controls  whose  func¬ 
tion  is  obvious,  all  controls  must  be 
plainly  marked  or  identified  as  to  their 
function  and  method  of  operation.  In 
addition,  the  following  requirements 
apply: 

(a)  Aerodynamic  controls  must  be 
marked  in  accordance  with  the  require¬ 
ments  of  §§25.435  and  25.437. 

(b)  Powerplant  fuel  controls  must  be 
marked  so  that — 

(1)  Controls  for  fuel  tank  selector 
valves  indicate  the  position  correspond¬ 
ing  to  each  tank  and  to  all  possible  cross¬ 
feed  positions; 

(2)  Controls  for  engine  selector  valves 
indicate  the  position  corresponding  to 
each  engine;  and 

(3)  The  fuel  tank  selector  controls  are 
marked  adjacent  to  or  on  the  control  it¬ 
self  to  indicate  the  order  in  which  the 
tanks  should  be  used,  if  there  is  more 
than  one  fuel  tank  and  if  safe  operation 
depends  upon  the  use  of  tanks  in  a  spe- 

i  ciflc  sequence. 

(  (c)  Accessory  and  auxiliary  controls 

I  must  be  marked  so  that — 

(1)  Emergency  controls,  including 
fuel  jettisoning  and  fluid  shutoff  controls, 

I  are  colored  red;  and 

(2)  For  the  visual  indicator  required 
by  §  25.471(e) ,  the  pilot  can  ascertain  at 
aU  times  when  the  wheels  are  locked  in 
either  extreme  position,  if  a  retractable 
landing  gear  is  used. 

[Bevislon  note:  Based  on  §  4b.737] 

§  25.1207  Baggage  compartment  and 
ballast  location  placards. 

Each  baggage  and  cargo  compartment, 
as  well  as  the  ballast  location,  must  bear 
a  placard  stating  the  maximum  allow¬ 
able  weight  of  contents  and,  if  applicable, 
any  other  limitation  on  contente  found 
necessary  due  to  loading  requirements, 
[Eevlslon  note:  Based  on  §4b.738(a)] 

§25.1209  Fuel  and  oil  filler  opening 
markings. 

Fuel  and  oil  filler  openings  must  be 
marked  on,  or  adjacent  to,  the  appropri¬ 
ate  filler  cover  with — 

(a)  For  fuel  tanks,  the  word  “Fuel”, 
tne  minimum  allowable  fuel  grade  or  des- 
^tion  for  the  engines  installed,  and 
the  usable  fuel  tank  capacity;  and 

(b)  For  oil  tanks,  the  word  “Oil”,  and 
the  oil  tank  capacity. 

(Revision  note:  Based  on  §  4b.738(b)  ]  ' 

§  25.1211  Emergency  exit  placards. 

^ergency  exit  placards  must  conform 
to  the  requirements  of  §  25.545. 

(Revision  note:  Based  on  §  4b.738(c)  1 


§  25.1213  Safety  ecpiipment. 

(a)  Safety  equipment  controls  that  the 
crew  is  expected  to  operate  in  time  of 
emergency  (such  as  controls  for  flares, 
automatic  life  raft  releases,  and  similar 
items)  must  be  readily  accessible  and 
plainly  marked  as  to  their  method  of 
operation. 

(b)  If  fire  extinguishers  and  signaling 
and  other  lifesaving  equipment  are  car¬ 
ried  in  lockers,  compartments,  or  similar 
locations,  these  locations  must  be  marked 
as  to  the  contents. 

[Revision  note:  Based  on  S4b.738(d)] 

§  25.1215  Airspeed  placard. 

A  placard  giving  the  maximum  air¬ 
speeds  for  flap  extension  to  the  takeoff, 
approach,  and  landing  positions  must  be 
installed  in  clear  view  of  each  pilot. 

[Revision  note:  Based  on  §  4b.738  (less  (a) 
through  (d) )  1 

Airplane  Flight  Manual 
§  25.1221  General. 

(a)  An  Airplane  Flight  Manual  must 
be  prepared  by  the  applicant,  and  must 
be  furnished  with  each  airplane,  unless 
otherwise  prescribed  in  this  chapter. 

(b)  The  parts  of  the  manual  listed  in 

§§  25.1223  through  25.1229,  as  appropri¬ 
ate,  must  be  approved  and  must  be 
segregated,  identified,  and  clearly  dis¬ 
tinguished  from  parts  that  are  not  ap¬ 
proved.  . 

(c)  Additional  items  of  information 
with  a  direct  and  important  bearing  on 
safe  operation  may  be  required  if  the 
airplane  has  unusual  design,  operating, 
or  handling  characteristics. 

[Revision  note:  Based  on  §  4b .740] 
§25.1223  Operating  limitations. 

The  operating  limitations  and  other  in¬ 
formation  listed  in  this  section  must  be 
recorded  in  the  Airplane  Flight  Manual; 

(а)  The  following  airspeed  limitations 
and  other  information  sufficient  to  meet 
the  presentation  requirements  of  §  25.- 
1195: 

(1)  The  maximum  operating  limit 
speed  Vj^q/Mjjq  and  a  statement  that 
this  speed  limit  may  not  be  deliberately 
exceeded  in  any  regime  of  flight  (climb, 
cruise,  or  descent)  except  if  a  higher 
speed  is  authorized  for  flight  test  or  pilot 
training  operations. 

(2)  If  an  airspeed  limitation  is  based 
upon  compressibility  effects,  a  statement 
to  this  effect  and  information  as  to  any 
symptoms,  the  probable  behavior  of  the 
airplane,  and  the  recommended  recovery 
procedures. 

(3)  The  maneuvering  speed  and  a 
statement  to  the  effect  that  full  applica¬ 
tion  of  rudder  and  aileron  controls,  as 
well  as  those  maneuvers  that  Involve 
angles  of  attack  near  the  stall,  should  be 
confined  to  speeds  below  this  value. 

(4)  The  flap  extended  speed  Vp^  and 
a  description  of  the  pertinent  flap  posi¬ 
tions  and  engine  powers. 

(5)  The  landing  gear  operating  speed 
Vf  Q  and  a  statement  to  the  effect  that 
.this  is  the  maximum  speed  at  which  it 
is  safe  to  extend  or  retract  the  landing 
gear. 

(б)  The  landing  gear  extended  speed 
Vle>  if  greater  than  the  landing  gear 


operating  speed,  and  a  statement  to  the 
effect  that  this  is  the  maximum  speed  at 
which  the  airplane  can  be  safely  flown 
with  the  landing  gear  in  the  extended 
position. 

(b)  Information  to  outline  and  ex¬ 
plain  all  powerplant  limitations  and  in¬ 
formation  on  the  instrument  marking 
requirements  of  §§  25.1199  through 
25.1203. 

(c)  The  airplane  weights  and  center 
of  gravity  limits  required  by  §§  25.13  and 
25.15,  and  a  list  of  the  items  of  equip¬ 
ment  included  in  the  empty  weight  of  the 
airplane.  In  addition,  there  must  be 
loading  instructions,  for  all  loading  con¬ 
ditions  within  these  limits,  that  affect 
weight  and  center  of  gravity. 

(d)  The  positive  maneuvering  limit 
load  factors  for  which  the  airplane 
structure  is  proven,  described  in  terms  of 
accelerations,  and  a  statement  to  the 
effect  that  these  accelerations  limit  the 
angle  of  bank  in  turns  and  limit  the 
severity  of  pull-up  maneuvers. 

(e)  The  number,  and  a  description  of 
the  functions,  of  the  minimum  flight 
crew,  determined  in  accordance  with  - 
§  25.1169. 

(f)  The  kinds  of  operation  for  which 
the  airplane  is  approved  in  accordance 
with  §  25.1171. 

(g)  The  altitude  established  in  accord¬ 
ance  with  §  25.1173  and  an  explanation 
of  the  limiting  factors. 

(h)  For  turbine  engine  powered  air¬ 
planes,  the  operation  limitations  estab¬ 
lished  in  accordance  with  §  25.1177. 

[Revision  note:  Combines  §§4b.741  and 
4T.743(a)] 

§  25.1225  Operating  procedures. 

The  operating  procedures,  and  other 
information,  listed  in  this  section  must 
be  recorded  in  the  Airplane  Fl^ht 
Manual : 

(a)  Information  and  instructions  re¬ 
garding  the  peculiarities  of  normal  op¬ 
erations  (including  starting  and  warm¬ 
ing  the  engines,  taxiing,  operation  of 
wing  flaps,  landing  gear,  and  the  auto¬ 
matic  pilot). 

(b)  The  recommended  procedure  to  be 
followed  if  an  engine  fails  (including 
minimum  speeds,  trim,  operation  of  the 
remaining  engines,  and  operation  of 
flaps) . 

(c)  The  recommended  procedure  to  be 
followed  when  stopping  the  rotation  of 
propellers  in  flight. 

(d)  The  recommended  procedures,  in¬ 
cluding  the  effects  of  altitude,  to  be  fol¬ 
lowed  in  restarting  turbine  engines  in 
flight. 

(e)  The  recommended  emergency  pro¬ 
cedures  to  be  followed  in  the  event  of 
fire,  decompression,  ditching,  and  similar 
emergencies. 

[Revision  note:  Based  on  §  4b.742] 

§  25.1227  Performance  information  for 
reciprocating  engine  powered  air¬ 
planes. 

The  performance  information  and 
other  information  listed  in  this  section, 
must  be  recorded  in  the  Airplane  Flight 
Manual: 
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§  25.1229  Performance  infmmuition  for 
turbine  engine  powered  airplanes. 

The  performance  information  and 
other  information  listed  in  this  section 
must  be  recorded  in  the  Airplane  Flight 
Manual. 

(a)  Airplane  performance  inf ormation 
computed  in  compliance  with  the  appli¬ 
cable  provisions  of  this  part  (including 
§§  25.81,  25.89,  and  25.91  for  the  weights, 
altitudes,  temperatiires,  wind  compo¬ 
nents,  and  nmway  gradients,  as  appli¬ 
cable)  within  the  operational  limits  of 
the  airplane.  The  descriptions  of  the 
conditions  under  which  the  performance 
information  was  obtained  must  be  in¬ 
cluded.  In  addition,  the  following  per¬ 
formance  information  must  be  deter¬ 
mined  by  extrapolation  and  computed 
for  the  range  of  weights  between  the 


maximum  landing  and  maximum  takeoff 
weights: 

(1)  Climb  in  the  landing  conflgura- 
tion. 

(2)  Climb  in  the  approach  configura¬ 
tion. 

(3)  Landing  distance. 

(b)  The  procedures  established  in  ac¬ 
cordance  with  §  25.65(c)  must  be  in¬ 
cluded  to  the  extent  that  these  proce¬ 
dures  are  related  to  the  limitations  and 
information  required  by  §  25.1177  and 
by  paragraph  (a)  of  this  section.  These 
procedures  must  be  set  forth  in  the  form 
of  guidance  material,  including  any  rele¬ 
vant  limitations  or  iiiformation. 

(c)  An  explanation  of  significant  or 
unusual  flight  or  ground  handling  char¬ 
acteristics  of  the  airplane. 

[Revision  note:  Combines  last  sentence  of 
5§4T.110(a),  4T.123(b),  and  4T.743  (less 
paragraph  (a) )  ] 


(a)  A  summary  of  aU  pertinent  per¬ 
formance  data  (including  the  perform- 
ftnce  data  necessary  for  the  application 
of  the  (H>erating  rules  of  this  chapter) 
and  descriptions  of  all  conditions  (such 
as  airspeed)  imder  which  these  data 
were  determined. 

(b)  Instructions  describing  the  use 
and  adjustment  of  the  flap  controls  nec¬ 
essary  to  obtain  the  performance  referred 
to  in  paragraph  (a)  of  this  section. 

(c)  The  indicated  airspeeds,  corre¬ 
sponding  to  those  determined  for  takeoff, 
and  the  procedures  to  be  followed  if  a 
critical  engine  becomes  Inoperative  dur¬ 
ing  takeoff. 

(d)  An  explanation  of  any  signiflcant 
or  unusual  flight  or  ground  handling 
characteristics. 

[Revision  note:  Based  on  §  4b.743] 


Appendix  A 

Figure  1 — ^Basic  landing  gear  dimension  data. 
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Figurk  6 — ^Braked  roll. 
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Figure  7 — Ground  turning. 
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Appendix  C 

(a)  Continuous  maximum  icing.  The 
maxlmxim  continuous  Intensity  of  atmos¬ 
pheric  icing  conditions  (continuous  maxi¬ 
mum  icing)  is  defined  by  the  variables  of 
the  cloud  liquid  water  content,  the  mean 
effective  diameter  of  the  cloud  droplets,  the 
ambient  air  temperature,  and  the  inter¬ 
relationship  of  these  three  variables  as  shown 
in  figure  1  of  this  appendix.  The  limiting 
icing  envelope  in  terms  of  altitude  and  tem¬ 
perature  is  given  in  figure  2  of  this  appendix. 
The  inter-relationship  of  cloud  liquid  water 
content  with  drop  diameter  and  altitude  is 


determined  from  figures  1  and  2.  The  cloud 
liquid  water  content  for  continuous  maxl- 
mtim  icing  conditions  of  a  horizontal  extent, 
other  than  twenty  miles,  is  determined  by 
the  value  of  liquid  water  content  of  figure  1. 
multiplied  by  the  appropriate  factor  from 
figure  3  of  this  appendix. 

(b).  Intermittent  maximum  icing.  The  In¬ 
termittent  maximum  intensity  of  atmos¬ 
pheric  icing  conditions  (intermittent  maxi¬ 
mum  icing)  is  defined  by  the  variables  of 
the  cloud  liquid  water  content,  the  mean 
effective  xlieimeter  of  the  cloud  droplets,  the 
ambient  air  temperatme,  and  the  inter¬ 
relationship  of  these  three  variables  as  shown 


in  figtire  4  of  this  appendix.  The  limiting 
icing  envelope  in  terms  of  altitude  and  tem¬ 
perature  is  given  in  fig^e  5  of  this  appendix. 
The  inter-relationship  of  cloud  liquid  water 
content  with  drop  diameter  and  altitude  is 
determined  from  figures  4  and  5.  The  cloud 
liquid  water  content  for  intermittent  maxi¬ 
mum  icing  conditions  of  a  horizontal  extent, 
other  than  three  miles,  is  determined  by  the 
value  of  cloud  liquid  water  content  of  figure 
4  multiplied  by  the  appropriate  factor  in 
figure  6  of  this  appendix. 

[Revision  note:  Combines  §S  4b.l(b)  (7)  and 
(8)  and  figures  4b.24(a),  4b.24(b),  4b.24(c), 
‘4b.25(ah  4b.25(b).  and  4b.26(c)] 
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CONTINUOUS  MAXIMUM  (STRATIFORM  CLOUDS) 
ATMOSPHERIC  lONG  CONDITIONS 
LIQUID  WATER  CONTENT  FACTOR  VS  CLOUD  HORIZONTAL  DISTANCE 
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INTERMITTENT  MAXIMUM  (CUMULIFORM  CLjOUDS) 
ATMOSPHERIC  ICING  CONDITIONS 
LIQUID  WATER  CONTENT  VS  MEAN  EFFECTIVE  DROP  DIAMETER 


HbH  ■**■■■■*■*  'bbSssb  ************  I 

laaBala3*a**t«*l***B *■******■■■**■•  I 


1.  PRESSURE  altitude  RANGE.  4.000- 22,000  FT. 

2.  HORIZONTAL  EXTENT.  STANDARD  DISTANCE 
DF  3  MILES.  " 
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NOTE:  OASHCD  LINES  INDICATE  POSSISLE 
EXTENT  Of  LIMITS. 
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INTERMITTENT  MAXIMUM  (CUMULIFORM  CLOUDS) 
ATMOSPHERIC  ICING  CONDITIONS 
VARIATION  OF  LIQUID  WATER  CONTENT  FACTOR  WITH 
CLOUD  HORIZONTAL  EXTENT 
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PROPOSED  ItULt  SHAKING 


Dislribution  Table 


Present  section 

4b.O _ 

Ah  1  _  _ 

Revised  section 
26.1. 

Transferred  to  Part 

1  [New]  or  exe- 

4b.l0 _ 

cuted. 

Transfmred  to  Part 

4b.l(>-l _ 

21  [New]. 

Transferred  to  Part 

21  [New]. 

4b.l0-2 _ 

Transferred  to  Part 

4b.l0-« _ 

21  [New]. 

Transferred  to  Part 

4h.11 

21  [New]. 

'Trn.niif erred  to  Part 

4b.l2 _ 

21  [New]. 

Transferred  to  Part 

4b.l3 _ _ 

21  [New]. 

Transferred  to  Part 

4b.l4 

21  [New]. 

'Trn.naferrftrt  to  Part 

4b.l6 _ 

21  [New]. 

Transferred  to  Part 

4h.l« 

21  [New]. 

'rrannferrerf  to  Part 

4b.ie-l _ 

21  TNew]. 

Transferred  to  Part 

4b.l6-2 _ 

21  [New]. 

Transferred  to  Part 

4b.l6-3 _ 

21  [New]. 

T)ransferred  to  Part 

4b.l6-4 _ 

21  [New]. 

Transferred  to  Part 

4b.l7 

21  [New]. 

Transferred  to  Part 

4b.l8 _ 

21  [New]. 

Tranuferreri  to  Part. 

4b.l8-l 

21  [New]. 

Transferred  to  Part 

4b.l8-2 

21  [New]. 

Transferred  to  Part 

4b.l&-3 

21  [New]. 

Transferred  to  Part 

4b.l8-4 

21  [New]. 

Transferred  to  Part 

4b.l9 

21  [New]. 

Transferred  to  Part 

4b.l00  (less  (d)-(g))_. 

21  [New]. 

25.11. 

4b.l00  (d)-(g) _ 

Transferred  to  Part 

4b.l00-l  (less  1st  sen- 

21  [New]. 

Not  a  rule. 

tence  of  (b)(1)). 

4b.l00-l  (Ist  sentence 

26.1L 

of  (b)(1)). 

4b.l0(V-l  (lees  (b)  (2))__ 

Not  a  rule. 

4b.l00-l(b)  (2) 

.  25.11. 

4b.lOO-2  - 

Not  a  nile. 

4b.  100-3  (less  1st  sen- 

Not  a  rule. 

tence) . 

4b.l00-3  (1st  sentence)  _ 

25.11. 

4b.l0l 

25.13. 

.  25.15. 

4b.l02 

4b.l03 

.  26.17. 

4b.l04 

.  26.19. 

4b.l06 

.  25.21. 

4b.l05-l 

.  Not  a  rule. 

4b.ll0  _ 

.  25.33. 

4b.ll0-l  (less  (a)) 

.  Not  a  rule. 

4b.ll0-l(a) 

.  25.33. 

4b.ll0-2 

.  Not  a  rule. 

4b.lll 

.  25.35. 

4b.lll-l 

.  Not  a  rule. 

4b.ll2 

.  25.87. 

4b.ll2-l 

.  Not  a  rule. 

4b.ll3 _ 

.  26.39. 

4b.llS-l 

.  Not  a  rule. 

4b.ll3-2  _ 

.  Not  a  rule. 

4b.ll4 

.  25.41. 

4b.ll4-l 

.  Not  a  rule. 

4b.ll5 _ 

.  25.43. 

4b.ll6-l  _ 

.  Not  a  nde. 

4b.ll6-2 

.  Not  a  rule. 

4b.ll&-3 

.  Not  a  nde. 

4b.ll6-4 

.  Not  a  rule. 

4b.ll6 

.  26.45. 

4b.ll6-l _ 

.  25.45. 

4b.ll6-2 

.  Not  a  rule. 

4b.ll7 _ 

.  26.47. 

4b.ll8 _ 

_  Surplusage. 

Pretent  tection  Revised  section 

4b.ll8-l _ _ _ _ _ _  Not  a  rule. 

4b.ll9 _  25.49. 

4b.ll9-l  _ _ _ _ _  Not  a  rule. 

4b.l20 _ 26JH. 

4b.l20-l _ 26451. 

4b.l20-2 _ Not  a  rule. 

4b.l21 _  26.68. 

4b.l21-l _ Not  a  rule. 

4b.l22 _  26.66. 

4b.l22-l _ Not  a  rule. 

4b.l22-2 _ Not  a  rule. 

4b.l22-3 _ Not  a  rule. 

4b.l22-4 _ Not  a  rule. 

4b.l2S _  26.66. 

4b.l23-l _  26.66. 

4b.l23-2 _ Not  a  rule. 

4b.l23-3 _ Not  a  rule. 

4b.l23-4 _ Not  a  rule. 

4b.l24 _  26.66. 

4b.l24-l _ Not  a  rule. 

4b.l26 _  26.66. 

«b.l26-l _ Not  a  rule. 

4b.l30  _ _ 26.101. 

4b.l30-l _ Not  a  rule. 

4b.l31 _  25.103. 

4b.l31-l _ Not  a  rule. 

4b.l32 _  25.106. 

4b.l32-l _ Not  a  rule. 

4b.l33 _  25.107. 

4b.l33-l _ Not  a  rule. 

4b.l40 _ 26.111. 

4b.l40-l _ Not  a  rule. 

4b.l41 _ 26.111. 

4b.l4l-l _ Not  a  rule. 

4b.l42 _ 26.111. 

4b.l42-l _ Not  a  rule. 

4b.l43 _ 26.111. 

4b.l43-l _ Not  anile. 

4b.l44 _ 25.111. 

4b.l44-l _ NotanUe. 

4b.l60 _ 25.121. 

4b.l61 _  26.123. 

4b.l62 _ _ _  26.125. 

4b.l53 _  26.127. 

4b.l64 . .  25.129. 

4b.l66 _ 26.131. 

4b.l66  .  25.133. 

4b.l66-l _ Not  a  rule. 

4b.l67 _  25.136. 

4b.l57-l _ Not  a  rule. 

4b.l58 _  25.133. 

4b.l58-l _ Not  a  rule. 

4b.l60 _  25.141. 

4b.l60-l _ Not  a  nile. 

4b.l61 _ _ _  25.143. 

4b.l61-l _ j _ Not  a  rule. 

4b.l62 _  25.146. 


4b.l62-l  (less  last  sen-  Not  a  rule, 
tence). 

4b.l62-l  (last  sen-  26.145. 
tence) . 


4b.l70 _ 25.161. 

4b.l70-l _ Not  a  rule. 

4b.l70-2 _ Not  a  rule. 

4b.l70-3 _ Not  a  rule. 

4b.l71 . 25.153. 

4b.l71-l _  25.163. 

4b.l71-2 _ Not  a  rule. 

4b.l71-3 _ Not  a  rule. 

4b.l72 _  26.165. 

4b.l72-l _ Not  a  rule. 

4b.l73 . 26.157. 

4b.l73-l _ Not  a  rule. 

4b.l73-2 _ Not  a  ride. 

4b.l80 _ 25.161. 

4b.l80-l _ Not  a  rule. 

4b.l81 _ 25.163. 

4b.l81-l _ Not  a  rule. 

4b.l82 _  25.166. 

4b.l82-l _ Not  a  rule. 

4b.l82-2 . Not  a  rule. 

4b.l90  . 26.171. 

4b.l90-l _ Not  a  rule. 

4b.l91 _  25.173. 

4b.200  (less  (a)) _ 25.191. 

4b.200(a) .  26.193. 

4b.201 . 25.195. 

4b.202  .  26.197. 

4b210  (less  (b)  and  25.201. 

(c)). 


Present  section 

Revised  section 

4b.210(b) 

25J203. 

4b.210(c) _ 

26.206. 

4b.211  (leas  (a)  and 

254107. 

(b)). 

4b.211(a) _ 

25.209. 

4b.211(b) _ 

25.211. 

4b.212 

25.213. 

4b.213  _  _ 

254216. 

4b.214 

25.217. 

4b.216 _ 

25.219. 

4b.216  (less  (b)-(e))__ 

25.221. 

4b.216(b) 

25.223. 

4b.216<c) 

25.225. 

4b.216(d) _ 

25.227. 

4b.216(e)  _ 

25.229. 

4b4117 

25.231. 

4b4220 

25.241. 

4b.221 

25.243. 

4b.222  _ 

25.245. 

4b.223 

25.247. 

4b.224  (less  last  two 

25.249. 

sentences  of  (a)). 

4bj224  (last  two  sen- 

25.255. 

fences  of  (a)). 

4b.226  _  , 

25.251. 

4b.226 

26.253. 

4b.227 

26.267. 

4b.230  ..  _ 

254161. 

4b.231 

254263. 

4b.232 

25.266. 

4b.2S3  . 

254267. 

4b.234 

26.269. 

4b.234a 

25.271. 

4b.235  (Intro,  para.) 

25.281. 

(less  last  sentence). 

4b.235  (intro,  pfura.) 

25.285  and  25.291. 

(last  sentence). 

4b.235ra) 

254283. 

4b.23S<b)  _ 

25.285. 

4b.236(e) 

25.287. 

4b.235(d) 

25.289. 

41^.236(e) 

264291. 

4b.236(f)  _ _ 

25.293. 

4b.235(g)  . 

25.295. 

4b4236  (less  intro,  para. 

26.297. 

and  (a)  through 

(g)). 

4b.2S6 

25.301. 

4b.260  _ 

25.311. 

4b425&-l 

25.311. 

4b.251 

25.313. 

4b.252 

25.315. 

4b.25S 

26.317. 

4b.254  _ 

25.319. 

4b.266  _ _ _ 

25.321. 

4b.268  ^  _  _ 

25.323. 

4b.257  _ 

25.326. 

4b.268  _ .. _ 

25.827. 

4bJ260 

26.331. 

4b.2ei  _ 

25.333. 

4b.270  _ 

26.341. 

4b.270-l _ 

.  25.341. 

4b.270-2 

_  Not  a  rule. 

4bil71 _ 

.  25.343. 

4b.300  _ 

.  25.391. 

4b.300-l _ 

.  Not  a  rule. 

4b501  _ 

^  25.393. 

4b.301-l  (less  1st  sen- 

Not  a  rule. 

tence) . 

4b.301-l  (1st  sentence) 

.  25.393. 

4b502 _ 

.  25.395. 

4b.303  _ 

_  25.397. 

4b.304  _ 

.  25.399. 

4h  306 

_  25.401. 

4b.306  _ 

_  25.403. 

4b.306-l  (less  (c) )  — 

_  25.403. 

4b.306-l(c) . . 

_  Not  a  rule. 

4b.307  (less  (a)-(c))  — 

_  25.405. 

4b.307(a) _ 

_  25.407. 

4b.307(b) _ 

_  25.409. 

4b.307(c)  _ 

_  26.411. 

4b.308  _ 

_  26.413. 

4b.310 _ 

Sluplusage. 

4b.311  _ 

_  26.421. 

4b312 _ 

_  25.423. 

4b513 _ 

_  26.425. 

4b.320  . 

_  26.431. 

4b.321 _ 

_  25.433. 

4b.322  _ 

_  25.435. 

4b.323  _ _ 

._  25.437. 
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Present  section 

4b524 - - 

4b.324-l - 

4b526 - 

4b326 - 

4b527 - 

4b.328  - i- 

4b  329  less  (a)  and 
(b)). 

4b.329(a) - 

4b.329(b) - 

4b.329-l - - - 

4b.329-2  - 

4b.329-3  - 

4b.329-4  - 

4b529— 5  - - - 

4b329-6 - 

4b530 - - - 

4b531  - 

4b.332  (intro,  para¬ 
graph)  . 

4b.332  (less  Intro,  para¬ 
graph,  (a). and  (b)). 

4b332(a) - 

4b.332(b)  - . 

4b.333  - 

4b.334  . 

4b.334-l - 

4b534r-2 . 

4b.335  . . 

4b.336  — . 

4b.337  _ 

4b.337-l _ _ _ 

4b.337-2  _ _ 

4b.337-3  . 

4b.337-4  (less  1st  sen¬ 
tence). 

4b.337-4  (1st  sentence)  - 

4b.338  _ 

4b340 _ 

4b.341 . . 

4b.342  _ _ 

4b.350  _ _ 

4b35(>-l . 

4b561  — . 

4b551-l  . . 

4b.351-2 . . 

4b351-3  — - . 

4b352  _ 

4b563  . 

4b353-l . - . 

4b.354  _ 

4b.356  _ _ 

4b.356  _ 

4b556-l  (less  last  sen¬ 
tence)  . 

4b.356-l  (last  sen¬ 
tence)  . 

4b.356-2  (less  1st  sen¬ 
tence). 

4b356-2  (1st  sentence)  - 

4b.368-3  _ _ 

4b556-4 _ 

4b.356-6  _ 

4b.356-6  _ 

4b358  _ 

4b.358-l  (less  2d  and 
3d  sentences) . 

4b.358-l  (2d  and  3d 
sentences) . 

4b359 _ _ _ 

4b.360  _ 

4b361 _ 

4b.362  (introductory 
paragraph) . 

4b.362(a) . 

4b362(b) 

4b.362(c)  _ 

4b362(d)  . 

4b.362(e)  _ 

4b.362(f)  __ 

4b.362(g) . 

4b.362  (less  inteo.  para, 
and  (a)  through 
(g)). 

4b.362-l  (less  (a))—. 
4b.362-l(a) 

4b3e2-2  — IIIIIIIIII 

4b.362-3  (less  (a) ) _ 

4b362-3(a)  - 

4b362-4 _ 


Revised  section 
26.439. 

Not  a  rule. 

26.441. 

26.443. 

26.446. 

26.447. 

26.461. 

26.463. 

26.466. 

Not  a  rule. 

Not  a  rule. 

Not  a  rule. 

Not  a  rule. 

Not  a  rule. 

26.466. 

26.461. 

26.461. 

26.461.  ^ 


26.463. 
26.466. 
26.469  * 
26.471. 

Not  a  rule. 
26.471.  . 
26.473. 

26.476. 

26.477. 

Not  a  rule. 
Not  a  rule. 
Not  a  rule. 
Not  a  rule. 

26.477. 

26.479. 

Siuplusage. 

26.491. 

26.493. 

26.601. 

Not  a  rule. 
26.603. 

Not  a  rule. 
Not  a  rule. 
Not  a  rule. 
26.606. 
26.607. 

Not  a  rule. 
Surplusage. 
Surplusage. 
26.617. 

Not  a  rule. 


Not  a  rule. 

26.617. 

Not  a  rule. 
Not  a  rule. 
Not  a  rule. 
Not  a  rule. 
25.619. 

Not  a  rule. 


25.521. 

Surplusage. 

25.531. 

25.533. 

25.535. 

25.637. 

25.539. 

25.541. 

25.543. 

25.545. 

25.647. 

25.549. 


25.543  and  25.645. 
25.536. 

26.637. 

26.539. 

Siirplusage. 

25.548. 


Present  section  Revised  section 

4b.362-5  (less  (c)  ) _  25.645. 

4b.362-5  _ Not  a  rule. 

4b.362-6 _ Not  a  rule. 

4b.362-7  — _ Not  a  rule. 

4b.370  _  S\irplusage. 

4b.371 _  26.661. 

4b.371-l _  26.661. 

4b.372  _  26.663. 

4b.372-l _ Not  a  rule. 

4b.373  _  Surplusage. 

4b.374  . .  25.667. 

4b.375  _  25.569. 

4b.376-l  _ _  26.669. 

4b.376  _ _ _ : _  26.671. 

4b.380  _  26.681 

4b.380-l _ Not  a  rule. 

4b.380-2  _ ; _ Not  a  rule. 

4b.381 _  25.688. 

4b.881-l _ Not  a  rule. 

4b382 _  26.686. 

4b.383  (less  2d  sentence  25.587. 

of  (a)  and  (b)(8)). 

4b.383  (2d  sent^ce  of  25.681. 

(a)  and  (b)(3)). 

4b.384  _  26.689. 

4b.384-l - -  Not  a  rule. 

4b.386  _ _  26.591. 

4b.386  _  25.698. 

4b.390  — .  25.601. 

4b.391 . -  26.603. 

4b.400  . - _  26.641. 

4b.400-l _ Not  a  rule. 

4b.400-2  _  26.641. 

4b.401  _  25.643. 

4b.401-l _ Not  a  rule. 

4b.401-2 - Not  a  rule. 

4b.401-3 _ Not  a  rule. 

4b.401-4 _ Not  a  rule. 

4b.402  . -  25.646. 

4b.402-l _ Not  a  rule. 

4b.403  _  25.647. 

4b.404  . —  26.649. 

4b.405  _  26.661. 

4b.406  _  25.653. 

4b.406-l _ Not  a  rule. 

4b.407  — . 26.666. 

4b.407-l  (less  1st  sen-  25.655. 
tence  of  '(b)  and 
(c)). 

4b .407-1  (1st  sentence  Not  a  rule, 
of  (b)  and  (c) ). 

4b.408  - . .  25.667. 

4b.409  _  26.669. 

4b.410  .  26.671. 

4b.411  .  26.673. 

4b:413 _  25.676. 

4b.416 _  26.677. 

4b.417 _  26.679. 

4b  .417-1 _ Not  a  rule. 

4b.418  . -  26.681. 

4b.420  _  25.691. 

4b.420-l _ Not  a  rule. 

4b.421 _  26.693. 

4b.422  „ . —  26.696. 

4b.423  _  26.697. 

4b.424  _  26.699. 

4b.426  - .  26.701. 

4b.426  (less  (a) ) _  25.705. 

4b.426(a) _  25.703. 

4b.427  _  25.707. 

4b.428  .  25.709. 

4b.430  .  25.721. 

4b.430-l . - _  26.721. 

4b.432  .  25.723. 

4b.433  _  26.725. 

4b.434  . -  25.727. 

4b.436  _  25.729. 

4b.436  . .  25.731. 

4b.437  - .  26.733. 

4b.437-l . . Not  anile. 

4b.440  . .  26.741. 

4b.441(a) _  25.743. 

4b.441(b) _  25.746. 

4b.441(c)  _  25.747. 

4b.441(d) .  25.749. 

4b.441  (less  (a) -(d)  )  —  25.751. 

4b.442  _  26.753. 

4b.443  . .  25.756. 

4b.444  _  26.757. 

4b.446  _  26.759. 


.  Present  section  Revised  section 

4b.446  _  26.761. 

4b.447  _ - _  26.763. 

4b.448  _  26.766. 

4b.449  _  26.767. 

4b.449-l  — _  26.767. 

4b.460  .  26.781. 

4b.451(a) .  25.783. 

4b.451  (less  (a)  ) _  25.785. 

4b.452  _  26.787. 

4b.464  _  26.789. 

4b.460  .  25.801. 

4b.461 _  25.803. 

4b.461-l _ Not  a  rule. 

4b.462  _  28.806. 

4b.463  _  26.807. 

4b.464  _  25.809. 

4b.466  _ 25.811. 

4b.467(a) _  26.821. 

4b.467(b) _  25.823. 

4b.467(C) _  26.826. 

4b.467(d)  — .  25.827. 

4b.467  (less  (a)-(d))—  25.829. 

4b.467-l  (less  1st  tfen-  Not  a  rule, 

tence). 

4b.467-l  (1st sentence)-  25.661  and 26.821. 

4b.467-2  _ 1-  Not  a  rule. 

4b.470  _  25.841. 

4b.471  (less  (c)) _  25.843. 

4b.471(c) . .  26.846. 

4b.472  . .  26.847. 

4b.473  _  26.849. 

4b.474(a) _ - _  25.861. 

4b.474  (less  (a)) _  25.853. 

4b.474-l _ Not  a  rule. 

4b.474a _ 26.866. 

4b.475  _  26.867. 

4b.476  _ _  26.869. 

4b.476a _  26.861. 

4b.477  _  26.863. 

4b.478  _  26.866. 

4b.480  . .  26.871. 

4b.481 _  26.873. 

4b.482  _ _  26.876. 

4b.483  _ _  26.877. 

4b.484(a) _  26.879. 

4b.484(b) _  25.881. 

4b.484(c) _  26.883. 

4b.484(d)  - _  26.883. 

4b.484  (less  (a)-(d))—  25.885. 

4b.484-l  (less  18th-  Not  a  rule. 

30th  words  of  para. 

(a)  and  subpara¬ 
graphs  (a) (1)  and 
(2)). 

4b.484-l  (18th -30th  25.881. 

words  of  paragraph 
(a)  and  subpara¬ 
graphs  (a)(1)  and 
(2)). 

4b.486  - . .  25.887. 

4b.485-l _ Not  a  rule. 

4b.486  _  25.889. 

4b.487  _  25.891. 

4b.489  _  26.893. 

4b.490  _ _  26.896. 

4b.600  _  26.941. 

4b.601 _ - _  26.941. 

4b.602  _  26.941. 

4b.603  _  26.943. 

4b.604  _  26.945. 

4b.605  _  26.947. 

4b.606  _  25.949. 

4b.606-l _ Not  a  rule. 

4b.606-2  _ Not  a  rule. 

4b.610  „ . -  26.961. 

4b.611 _  26.961. 

4b.611-l _ Not  a  rule. 

4b.612(a) _  26.963. 

4b.612(b) _  25.966. 

4b.612(c)  - . -  25.967. 

4b.612(d) . .  25.969. 

4b.612(e) . .  25.971. 

4b.612  (less  (a)-(c)) _  25.973. 

4b.612-l _ Not  a  rule. 

4b.612-2 _ Not  a  rule. 

4b.612-3 _ Not  a  rule. 

4b.612-4 _ Not  a  rule. 

4b.612-6 _ Not  a  rule. 

4b.613(a) _  26.976. 

4b.613(b) _  26.977. 
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4b.8ia(e) 

26.979. 

4b.e61-R 

Not  A.  mWt, 

4b.81S(d)  _ 

26J61. 

4b.651-0 

Not  a  rule. 

4b.ei8(e) _ 

25.988. 

4b.esi-10 

Not  a  rule. 

4b.613  (less  <a)-(e) ) _ 

25.985. 

4b.651-ll _ _ 

Not  a  rule. 

4b.e20  _ 

Surplus. 

4b.e51-12 

Not  a  rule. 

4b.e2i _ 

25.1001. 

4b.65.7 

25.1089. 

4b.622  _ 

25.1008. 

4b.A54 

25.1091. 

4b.622-l 

Not  a  rule. 

4b.655  _ 

25.1093. 

4b.628  _ 

25.1005. 

4b.658  _ 

25.1095. 

4b.e24 _ 

25.1007. 

4b.8An 

25.1097. 

4b.624-l  (first  sen- 

Not  a  rule. 

4b.700 

25.1141. 

tence). 

4b.700-l . 

Not  a  rule. 

4b.624-l  (less  first  sen- 

25.1007. 

4b.710  -  __ 

25.1151. 

tence). 

4b.711 _ 

25.1153. 

4b.625  _ 

25.1009. 

4b.719 

25.1155. 

4b.625-l  (Intro,  para- 

25.1009. 

4b.714 _ _ _ 

25.1157. 

graph)  (1st  sen- 

4b.716 

25.1159. 

tence). 

4b.718 _ 

25.1161. 

4b.625-l  (less  Intro. 

Not  a  rule. 

4b.717 

25.1163. 

paragraph)  (1st  sen- 

4b.718 . 

25.1165. 

tence). 

4b.718-l _ 

Not  a  rule. 

4b.e26 . . 

25.1011. 

4b.719 _ 

26.1167. 

4b.626-l  (1st sentence). 

25.1011. 

4b.720 

25.1169. 

4b.626-l  (footnote  46). 

26.1011. 

4b.721  _  _ 

155.1171.  ' 

4b.626-l  (less  1st  sen- 

Not  a  rule. 

4b,722  _ 

26.1173. 

tence  and  footnote 

4b.723  _ 

25.1175. 

46). 

4b.730  _ 

26.1191. 

4b.627  _ 

25.1013. 

4b.780-l _ 

Not  a  rule. 

4b.628  _ 

25.1015. 

4b.731  _ 

25.1193. 

4b.AR0  _ 

25.1021. 

4h7S5l 

25.1195. 

4bf»l 

25.1023. 

4.b  7aa 

25.1197. 

4bf»2  _  _ 

25.1026. 

4b  734  _  _  _ 

25.1199. 

4b.632-l  (Ist  sen- 

25.1025. 

4b.736  . . 

25.1201. 

tence). 

4b.736  _ 

25.1203. 

4b.6S2-l  (less  Ist  sen- 

Not  a  rule. 

4b.737  _ 

25.1205. 

tence). 

4b.738(a) _ 

25.1207. 

4b.633  _ 

26.1027. 

4b73R(b') 

25.1209. 

4b.834  __  _  __ 

25.1029. 

4b  7aR(p) 

25.1211. 

4b.634-l  _ 

25.1029. 

4b.738(d) _ 

25.1218. 

4b.636  _ 

25.1037. 

4b.738  (less  (a) -(d)). 

25.1215. 

4b.636  _  _ 

25.1039. 

4b  740 

25.1221. 

4b.637  _ 

26.1041. 

4b.740-l  - . 

Not  a  rule. 

4b  A4n 

25.1051. 

4b  740-2  -  ■ 

Not  a  rule. 

4b.641 _ 

Surplusage. 

4b.741 _ 

25.1228. 

4b.642  . . 

25.1065. 

4b.742  _ 

25.1225. 

4b  .642-1  _ _ _ 

Not  a  rule. 

4b.74S 

25.1227. 

4b.643  _ 

25.1057. 

4b.760  _ 

Transferred  to  Part 

4b.644  _ 

26.1069. 

45  [New]. 

4b.646  (less  (e) ) _ 

25.1061. 

4b.761 _ 

Transferred  to  Part 

4b.646(e) . 

25.1063. 

45  [New]. 

4b.646  _ _ 

25.1063. 

4b-l _ 

Not  a  rule. 

4bfU7  .  _  . 

25.1061. 

4b_2  _ 

261507. 

4b.650  _ 

25.1071. 

4b-3 _ 

26.207. 

4b.661(a) _ 

25.1078. 

4b-4 _ 

25.253. 

4b.661(b) _ 

25.1075. 

4b-5 _ 

25.255. 

Ahk  AR1  it*\ 

S!?i  1077 

4b-6 _ 

25.257. 

4b.661(d) _ 

25.1079. 

4b-7 _ _ 

Fig.  1  of  Appendix 

4b.651(e) _ 

25.1081. 

A. 

4b.651(f)  . . . 

25.1088. 

4b-8 . - 

Fig.  2  of  Appendix 

4b.661(g) _ 

25.1085. 

A. 

4b.661  (less  (a) -(g)).. 

25.1087. 

4b-9 . 

Fig.  3  Of  Appendix 

4b.651-l _ 

Not  a  rule. 

A. 

4b  S51  2(n) 

25.1087.  , 

4b-10  _ 

,  Fig.  4  of  Appendix 

4b.651-2  (less  (c) ) _ 

Not  a  rule. 

A. 

4b.651-3 _ 

Not  a  rule. 

4b-ll _ 

.  Fig.  6  of  Appendix 

4b.661-4 . . 

Not  a  nile. 

A. 

4b.661-6(a) _ 

26.1077. 

4b-12 _ 

Fig.  6  of  Ai^ndlx 

4b.651-5  (less  (a)) _ 

Not  a  rule. 

A. 

4b.651-6 _ 

Not  a  rule. 

4b-13 _ 

.  Fig.  7  of  Appendix 

4b.661-7 _ 

.  Not  a  rule. 

A. 
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4b-14 - - - Fig.  8  of  Appendix 

4b-15a - Fig.  1  of  Appendix 

B. 

4b-16b - Fig.  2  of  Appendix 

4b-15c  — - -  Pig.  3  of  Appendix 

B. 

4b-16 . . . .  26.609. 

4l>-17 - -  26.509. 

4b-18 _  26.1031. 

4b-19  -  26.1033. 

4b-20  - -  26.1035. 

4b-21 - Previously  deleted 

4b-22 - ^ _ 26.611. 

4b-23 -  Previously  deleted 

41>-24a - Pig.  1  of  Appendix 

o. 

4b-^4b - Pig.  2  of  Appendix 

C. 

4b-24c  - Pig.  3  of  Appendix 

Q 

4t>-25a - - - Fig.  4  of  Appendix 

C. 

-4b-26b  - Pig.  6  of  Appendix 

C. 

4b.25c  - - Pig.  8  of  Appendix 

C. 

4b-26  -  26.297. 

4b-27  .  26.1041(d)(1). 

SR  422B: 

Item  1 - Siuplusage. 

Item  2,  comprised  of  a 
Intro,  paragraph, 

S§  4T.110-4T.128.  and 
S  4T.743,  distributed 
as  follows: 


Intro,  paragraph _ 

25.63. 

4T.110(a) 

25.1229. 

4T.110  (less  (a) )  .. 

25.63. 

4T.111  _  _ 

25.65. 

4T.112(a)  and  (b)  . 

25.67. 

4T.112  (less  (a) 

25.69 

and  (b)). 

4Tiia  ___ 

26.71. 

4T.114 

25.73. 

4T.11R 

25.76. 

aTiiR  . 

26.77. 

4T.117 _ 

25.79. 

4T117A 

25.81. 

4T11R 

25  A3. 

4T11Q 

25  A5. 

4T.120 . - 

25  A7. 

4T.121 _ -- _ 

25.89. 

4T15!2 

25A1. 

4T.123(a) _ 

25.1177. 

4T.123  (less  (a))  — 

25.1229. 

4T.743(a)  - 

25.1223. 

4T.743  (less  (a) )  — 

25.1229. 

Item  3 - 

TTfd.  to 

125, 

and  127 

[New]. 

Item  4 . Trfd.  to  Part  81 

[New]. 

SR  422B  (lees  items 
1-4),  distributed  as 
follows:  _ 

Item  6(a) _  26.79. 

Less  Item  6(a) _  25.75. 

[PJt.  Doc.  64-6427;  Filed,  June  1.  1964; 
8:45  ajn.] 


